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DEAR CITIZENS LETTER
Dear concerned citizen:
The purpose of this environmental impact assessment (EIA) is to assess the probable environmental
impacts of installing a wind turbine on Bellingham’s waterfront. This document is formatted to comply
with the State Environmental Policy Act (SEPA) and follows the guidelines issued in Washington
Administrative Code (WAC) 197-11-010-968. It was prepared by a group of students as an academic
exercise for Environmental Science 436 under the supervision of Dr. Leo Bodensteiner. This EIA is an
academic version of SEPA’s Environmental Impact Statement and should not be used as an official
document.
The proposed action includes installing and operating a single 2.5-MW Fuhrländer wind turbine on a
portion of the former Georgia-Pacific West industrial site to power the proposed Huxley College campus
extension. Wind power is a viable source of renewable energy that would decrease the use of
greenhouse gas-emitting fossil fuels. In addition to producing energy for the electricity grid, the wind
turbine would stand as a symbol of Western Washington University’s commitment to pursuing
renewable energy and reducing their environmental footprint.
The intent of our assessment is to identify potential environmental impacts of the wind turbine’s
construction and operation. Choosing not to install the wind turbine would result in powering the
Huxley extension by existing fuel sources.
This document utilizes scientific studies of the environmental impacts of wind turbines, past
environmental impact statements on the Georgia-Pacific industrial site and models to forecast
decreased greenhouse gas emissions and predicted wind patterns. We hope you find this document an
informative assessment of the environmental impacts of installing a wind turbine on Bellingham’s
waterfront.
Sincerely,
The Wind Energy EIA Team
Stephanie Grow, Emily Linroth, Peter Mattioli, Erin Trainor and Carrie Veldman

iii
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Title: Bellingham Waterfront Wind Power Proposal
Description of Project:
The goal of the project is to construct a single 100-meter tall, 2.5-MW Fuhrländer wind turbine
at the former Georgia-Pacific West (GP West) industrial site on the Bellingham waterfront as a
component of the Port of Bellingham's revitalization project of the GP site. A wind turbine
would serve as both a tangible symbol of Huxley College of the Environment’s commitment to
environmental stewardship and a viable energy source for the Huxley campus extension.
Description of Location:
The Georgia-Pacific West site is a portion of a waterfront industrial property acquired by the
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GLOSSARY OF TECHNICAL TERMS, ACRONYMS AND ABBREVIATIONS
Absorption: The taking up of a substance by another entity; for example, certain chemicals
permeating the skin of the human body, or matter being released into the atmosphere.
Acclimation (Smoltification): A physical process undergone by salmonid (salmon and trout) fish to
allow them to migrate from freshwater to seawater as part of their lifecycle
Aerated Stabilization Basin (ASB): A bulkhead-surrounded lagoon that was part of the former
Georgia-Pacific site located just north of the Whatcom Waterway. It is now used as a treatment
lagoon for wastewater from the waterfront and surrounding areas.
Algae: Small, single-celled aquatic plants
Antifreeze: A chemical used in motors to prevent cooling systems from freezing or boiling over with
varying external temperatures.
Atmosphere: The layer of gases (including air) surrounding a large mass, such as the earth.
Aquifer: A layer of water-permeable material underground that holds groundwater that can be
extracted.
Bald Eagle Protection Act (BEPA) of 1940: The Bald Eagle Protection Act was created to give extra
protection to Bald and Golden Eagles. This act prohibits the taking, possession and commerce of
such birds with a few limited exceptions, such as for research and if nests interfere with resource
development or recovery operations. Criminal and civil penalties are imposed on anyone who
violates these laws.
Barotrauma: Physical damage to body tissues caused by a difference in pressure between an air
inside and air outside the body. When external air pressure decreases, the air inside the lungs tries
to expand beyond the capacity of the lungs ability to contain the air, causing tissue damage. This
also happens in the blood vessels, which are unable to contain gases like oxygen and carbon
dioxide, causing them to burst.
Bearings: Devices within motors or gear systems that reduce friction, allowing rotational parts of
the system to move more freely.
Bedrock: Solid unweathered rock beneath the surface, under the deposits of soil layers.
Bellingham Municipal Code: Regulations that govern the City of Bellingham
Biodiesel: A biodegradable transportation fuel for use in diesel engines.
Blade: Part of a wind turbine. When wind forces act on the blades, lift is created and turns the
blades, which transfers that motion to the rotor.
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Blade Throw: Likelihood that a rotor blade breaks and falls from a wind turbine, either from
improper design or maintenance.
Carcinogen: A substance that can cause cancer.
Cascadia Subduction Zone: The fault along the Pacific Ocean that stretches from Vancouver to
Northern California and separates the Juan de Fuca and North American plates.
Christmas Bird Count (CBC): A census of birds in the Western Hemisphere that has been performed
annually in the early Northern-hemisphere winter by volunteer birders since 1900. The purpose is
to provide population data for use in science, especially conservation biology, though many people
participate for recreation.
Clean Air Act (CAA): A law enacted by Congress in 1970 to protect and enhance national air quality.
Clutter: Radar waves that return from a target and cannot be read or utilized.
Converter: Another name for an electric transformer, used in power production with wind turbines.
Cooling Fans: Fans inside the head of the turbine that prevent it from overheating.
Corrosion: The wearing away of a substance, caused by external sources such as air or saltwater.
Critical Habitat: A habitat determined important to the survival of a threatened or endangered
species.
Decibels (dB): A measurement of sound levels.
Detritus: Dead plant and animal matter.
Dielectric Fluid: A liquid that does not conduct electricity, used for insulating and cooling.
Diesel: A fuel typically derived from petroleum used to power combustion engines.
Dioxins/Furans: Byproducts of industrial processes such as pulp-bleaching, which occurred at the
former Georgia-Pacific site. Dioxins and furans are groups of chemicals with varying levels of toxicity
that can cause adverse health effects in exposed individuals.
Downdrag: A downward force on a drilled structural element from settling soil.
Dredging: Underwater excavation.
Driven Piles: Structural support made of wood, reinforced concrete or steel to build a deep
foundation for large structures.
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Echolocation: The use of echoes from sound waves to create a sensory map of an area and to
detect prey.
Eelgrass: A flowering plant (Zostera marina) of the pondweed family that grows underwater and
has long, grass-like leaves. It is an important part of the nearshore habitat food web.
Electromagnetic Radiation (EMR): Waves of electric and magnetic energy traveling together as Xrays, ultraviolet, infrared and radio waves from both natural and human sources.
Encogen Northwest: An energy generation plant owned by Puget Sound Energy located at the
south end of the former Georgia-Pacific site. This cogeneration plant uses natural gas to produce
electricity, steam and hot water.
Endangered Species Act (ESA) of 1973: The Endangered Species Act provides a program to protect
threatened and endangered species and the habitats in which they are found. The law requires
federal agencies such as the Fish and Wildlife Service to prevent the “taking” of any listed species of
endangered fish or wildlife. The law requires federal agencies to ensure that actions they authorize,
fund or carry out are not likely to jeopardize the continued existence of any listed species or result
in the destruction or adverse modification of designated critical habitat of such species.
Endangered: In imminent danger of extinction.
Environmental Protection Agency (EPA): Agency of the United States Government charged to
protect the health of the environment.
Erosion Hazard Area: Regions with soil contents that may undergo severe erosion with
construction.
Estuary: The wide part of a river or stream where it nears a coastal body of water fresh and salt
water mix.
Fiberglass-Reinforced Polyester: A lightweight, composite material made of plastic reinforced with
glass fibers, often used in production of plastics.
Formaldehyde: A gas produced in industrial processes and used as a preservative in some foods and
household products. It can cause respiratory trouble in some individuals and is a potential
carcinogen.
Fuhrländer: A German company that manufactures and sells individual and multiple wind turbines.
Fungus: A type of organism that includes molds and mushrooms and lives off of living or dead
material.
Generator: An energy-producer, used on wind turbines as backup power for signal lights.
Glycol: An organic compound similar to alcohol commonly used in antifreezes and coolants.
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GPS: Global Positioning System, navigation system that satellites and computers use to determine
the latitude and longitude of a location.
Groundwater: Water located beneath the surface of the ground.
Hazardous Substances: Solids, liquids or gases that can cause harm to people, property or the
environment.
Head: The part of a wind turbine at the top of the tower and behind the blades that controls blade
speed and position.
Herring: A type of fish.
Hertz: A measurement of frequency, used to measure sound.
Hydraulic Pumps: A system of gears used to maintain lubrication in wind turbines.
Hydroelectric: Power generation through moving water at dams along rivers and streams.
Ice Shedding: Ice buildup on turbine blades that is thrown outward, posing a potential safety risk.
Important Bird Area (IBA): A site that is of outstanding importance to bird conservation. The
“Important Bird Area” designation is recognized internationally and thousands of IBAs have been
designated across Europe, Asia and North America. The National Audubon Society oversees the
North American IBA program.
Infrasound: Sounds measured at 20 hertz or lower, below the perception of the human ear but still
picked up by some individuals as a heard and tactile sensation.
International Electrotechnical Commission (IEC): An organization that issues international
standards for all areas of electrical and related technologies.
Intertidal: The area of the shoreline that is exposed to the air at low tide and is underwater at high
tide.
Invertebrates: Animals that lack a backbone.
kW: Kilowatts, a unit of power equal to 1,000 watts.
Landslide Hazard Area: Regions that have a high risk of landslides and/or movement of soil, fill, rock
or other geologic material.
Lateral Spreading: Soil liquefaction displaces the ground and breaks the upper soil layers into blocks
that move downhill during an earthquake.
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Lightning: An atmospheric discharge of electricity resulting from a release of a large number of
electrons.
Liquefaction: Water-saturated sediments lose their strength and begin to form liquid-like
properties, amplifying seismic events.
Magnet: A material that produces a magnetic field.
Mammal: An animal that has a backbone, breathes air, feeds its young with mother's milk, and
regulates its own body temperature.
Marine: Native to or inhabiting the ocean.
Mercury: A naturally occurring metal that in high doses of some forms can build up in animals and
harm their lungs, kidneys, heart, brain and immune system. It can also affect reproduction and
behavior.
Migration: The regular seasonal journey undertaken by many species of birds. Migration is marked
by its annual seasonality.
Migratory Bird Treaty Act (MBTA) of 1918: The Migratory Bird Treaty Act makes it unlawful to
intentionally “take” any nest, eggs, feathers or bird species that live, reproduce or migrate within or
across international borders at some point during their life cycle. This includes capturing, killing,
collecting, hunting, or selling of bird species unless permitted by regulations. All migratory birds,
both live and dead, are protected under this act. Clearing of vegetation is also a violation of the act
if habitat containing nests, eggs, or young is destroyed in the process.
Mitigation: the avoidance, minimization, rectification, compensation, reduction, or elimination of
adverse impacts to built and natural elements of the environment.
Modified Land: Land with geological conditions on the surface that have undergone changes due to
human activity, including cutting, filling, grading and leveling.
MW: Megawatts, a unit of power equal to 1 million watts.
National Ambient Air Quality Standards (NAAQS): Outdoor air standards established by the United
States Environmental Protect Agency under the Clean Air Act to protect human health.
National Oceanic and Atmospheric Administration (NOAA): A scientific agency within the United
States Department of Commerce that studies the conditions of the oceans, weather patterns, and
the atmosphere.
Nearshore Habitat Program: Multi-Agency habitat monitoring program maintained by the
Department of Natural Resources.
Neodymium: A soft, silvery metal that is earth’s strongest magnet and utilized in wind turbines.
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NIMBY: An acronym for “Not In My Back Yard.” This phrase typically refers to those individuals
opposing a new development in proximity to them. The individuals who oppose the project are
commonly called “nimbies,” a derivative of the term “nimby-ism.” Typically, the new projects have
a mass benefit but are opposed by some local residents.
“No Net Loss”: “No net loss” requires that the existing condition of the shoreline ecological
functions should not deteriorate due to permitted development.
Northwest Clean Air Agency (NWCAA): A regional air quality agency serving Whatcom and Skagit
counties to enforce federal and local air pollution standards.
NPDES (National Pollutant Discharge Elimination System): Am EPA permitting process for
municipal areas that regulates point-source discharges into surface waters to maintain water
quality.
Point-source: A direct and traceable source of pollutant releases.
Occupational Safety and Health Act of 1970: Primary federal law that mandates health and safety
in both the private and public sector in the United States by ensuring employees are not exposed to
health and safety risks.
Pacific Flyway: Migratory path for birds along the West Coast from Mexico to Alaska.
PAHs (Polycyclic Aromatic Hydrocarbons): A group of chemicals produced by incomplete
combustion, either accidentally (such as burning of motor oil by running a car) or intentionally for
use in manufacturing things like plastics and pesticides. They are potential carcinogens and have
been shown to have hormone-disrupting effects in some animals.
PCBs (Polychlorinated Biphenyls): Mixtures of compounds synthetically produced to be lubricants
and coolants in transformers and other electrical equipment. They are probable human carcinogens
and can affect skin and other organs with exposure.
Predators: Animals that eat other animals.
Prey: Animals that are eaten by other animals.
Priority Habitat: Habitat types with unique or significant value to a diverse assembly of species.
Priority Habitats and Species (PHS) List: The Priority Habitats and Species List is published by the
Washington Department of Fish and Wildlife (WDFW). It is the most comprehensive catalog of
habitats and species that have been determined by the department to be priorities for conservation
and management.
Priority Species: Fish and wildlife species that require protective measures to ensure their survival.
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Puget Sound Energy (PSE): A northwest energy company that provides power to Bellingham and
the proposed site of this Project Action.
Radar: A system to track the position and movement of objects by transmitting radio waves, which
are reflected back to a receiver.
Radio Frequency Electromagnetic Radiation (RF EMR): A subset of electromagnetic radiation that
has a frequency of 3 KHz and is used to produce radio signals.
Revised Code of Washington (RCW): The compilation of all enforced permanent laws in
Washington State as passed by the state Legislature.
Rotor: Part of a wind turbine. Includes the blades and the hub where energy is created.
Scattering: Rotating turbine blades reflect or refract radar waves in the atmosphere, causing
interference to television signals.
Sediment: Mud, sand, silt, clay, shell debris, and other particles that settle on the bottom of rivers,
lakes, estuaries, and oceans.
Seismic Hazard Area: Regions at severe risk of earthquake damage from ground shaking or rupture,
soil liquefaction or tsunamis.
Sensitive: Any species of plant or animal experiencing general or localized population decline.
Setback Safety Zone: A marked area surrounding the wind turbine that has the highest threat to
personal safety.
Settlement: Sinking of part or all of a structure from soil movement or erosion.
Shoreline Management Act (SMA): An act designed to protect the natural environment and
resources at the shoreline while still allowing for human development and public access.
Shoreline Master Program (SMP) Guidelines: Rules developed by the Washington State
Department of Ecology that describe how the Shoreline Management Act should be carried out.
Small Mammal: Mammals of small size such as mice, rats, squirrels, and shrews.
Sound Pressure: The level of sound perceived by the listener.
State Candidate Species: Species are fish and wildlife species that will be reviewed by the
department for possible listing as Endangered, Threatened, or Sensitive.
Subtidal: The zone of the shoreline that is below low tide and is always covered by water.
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Telecommunication: The transmission of signals over a distance as a means of communication,
especially in telephones, computers and radios.
“Take”: To harass, harm, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in
any such conduct with regards to protected wildlife.
Threatened: At risk of becoming endangered in the near future.
Tower: A tubular steel tower that forms the base of a wind turbine and holds the rotor blades and
generator at the top. Other types of towers include lattice towers and concrete towers.
Toxicity: The degree to which a substance can affect an organism. Toxicity can be acute (single
exposure or exposures over a short period of time) or chronic (multiple exposures over a long
period of time).
Transformer: A device that transfers electrical energy from one circuit to another.
Tsunami: Large, open-water waves generated from earthquakes or seismic activity.
U.S. Department of the Interior Bureau of Land Management (BLM): An agency of the United
States Government that oversees America’s public lands.
U.S. Fish and Wildlife Service (FWS): The U.S. Fish and Wildlife Service is a bureau within the
Department of the Interior. Their mission is to work with others to conserve, protect and enhance
fish, wildlife and plants and their habitats for the continuing benefit of the American people.
Visceral Vibratory Vestibular Disturbance (VVVD): A possible health risk of the low-frequency noise
from wind turbines that includes symptoms such as pulsation, quivering, nervousness and increased
heart rate. This is also known as Wind Turbine Syndrome (WTS).
VOCs (Volatile Organic Compounds): Chemicals that evaporate readily in air and are common
groundwater contaminants. They are common byproducts of processes using chlorine.
Vulnerable Aggregation: Species or groups of animals susceptible to significant population declines,
within a specific area or statewide, by virtue of their inclination to gather in one place.
Watt (W): a unit of power equal to one joule per second; the power dissipated by a current of one
ampere flowing across a resistance of one ohm.
Washington Administrative Code (WAC): Regulations created by executive agencies and used as a
source of primary law in Washington State
Washington State Department of Ecology (Ecology): State agency whose goals are to protect,
preserve and enhance Washington’s environment and promote the wise management of air, land
and water for the benefit of current and future generations.
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Washington Department of Fish and Wildlife (WDFW): The Washington Department of Fish and
Wildlife (WDFW) is dedicated to preserving, protecting and perpetuating the state’s fish and wildlife
resources.
Washington Department of Natural Resources (WDNR): Agency within the Washington state
government responsible for forest, range, agricultural and commercial lands, including monitoring
their cleanup.
Washington Industrial Safety Health Act: Washington State law that protects the health and safety
of employees by holding their employers accountable in terms of wage loss, medical expenses and
payment of benefits.
Washington State Growth Management Act (GMA): Regulations that require cities and counties to
create plans for future development and growth in accordance with other state and federal laws.
Whatcom County Comprehensive Plan: A plan set forth by the Whatcom County land use planners
that outlines the goals for where and how growth will be managed. This document also provides a
framework for the direction of policy used to make land use decisions. Local jurisdictions are
mandated under the State Growth Management Act to lay out a 20-year plan that is consistent with
adjacent jurisdictions. The current Whatcom County Plan was adopted June 26, 1996 and has been
updated through May 2009.
Whatcom Critical Areas Ordinance (CAO): A county law that protects species listed under state and
federal law and strives to find a balance between human activity and the protection of the natural
environment.
Wind Turbine Syndrome (WTS): Low-frequency turbine noise that can cause the disruption or
abnormal stimulation of the inner ear’s vestibular system.
Yaw Motor/Controller: A system of electric motors and gearboxes that constantly adjusts the
position of the turbine to align it with incoming wind to capture the most available energy.
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CHAPTER 1. EXECUTIVE SUMMARY OF PROPOSED PROJECT ACTIONS

FIGURE 1 SITE LOCATION FROM GEORGIA-PACIFIC WEST SITE TOXICS CLEANUP REPORT (WASHINGTON DEPARTMENT OF ECOLOGY
AND ASPECT CONSULTING 2009), WIND TURBINE NOT TO SCALE (MICROSOFT CORPORATION 2010)

1

1.1 EXECUTIVE SUMMARY
Wind power is growing as a viable source of renewable energy worldwide. New estimates calculate that
onshore wind turbines in the United States could generate approximately 37,000,000 gigawatt-hours
(GWh) per year, more than nine times the nation’s current total electricity consumption. More refined
wind measurements and taller turbines allow wind turbines to operate in new places and generate more
energy than before. In 2009 alone, the U.S. wind industry increased capacity to 35,000 megawatts
(MW). This is equivalent to the amount of electricity produced by 10.5 nuclear power plants, and is
enough energy to power 9.7 million homes. That number is increasing at a rate of one million homes
every five months (AWEA Estimates).
Proponents cite wind energy’s ability to provide power for people in rural communities, reduce
dependence on non-renewable sources of energy, and strengthen national security by creating more
energy independence (Wind Powering America). Some areas are installing single turbines to power a
few buildings, instead of the more traditional wind farms. These areas can use what generated power
they need and then send the rest back into the grid, either turning a profit or reducing the cost of their
energy bill by spinning the meter backward, a process known as net metering.
The Port of Bellingham (Port) is in the process of redeveloping the former Georgia-Pacific (GP) industrial
site on the Bellingham waterfront as a mixed-use area known as The Waterfront District (New Whatcom
Redevelopment Project DEIS 2008). Huxley College (Huxley) of Western Washington University
(Western) intends to build a campus extension on a portion of the GP site. To maintain the school's
reputation as a leader in environmental stewardship, Huxley could install a wind turbine near the
campus extension. Western already buys green energy credits by issuing a yearly student technology fee
along with tuition. A turbine would further the university’s goal of pursuing a net-zero-energy-campus. It
would also help meet the state's requirement for expanded renewable energy production via RCW
80.60 (net metering policy) and follow Washington's Renewable Energy Production Incentive Program
(WAC 458-20-273).
Huxley requested that we conduct an EIA to assess the environmental feasibility and impacts of
installing and operating a large-scale wind turbine on the waterfront to power the Huxley campus
extension. The turbine would be located at 300 W. Laurel St. in Bellingham, Washington, and would
have significant impacts on the aesthetics of the Bellingham waterfront; noise to surrounding
commercial and residential areas; wildlife species, specifically birds and bats; and eelgrass in adjacent
nearshore habitat. All of these potential impacts could be lessened with mitigation except for those
concerning aesthetics and noise. For this reason, it would be important to host public forums to educate
the public about the turbine’s purpose and potential benefits to the community, as well as to solicit and
address concerns.
After performing this EIA, we at Bodensteiner, LLC recommend that the benefits of installing a wind
turbine on the Bellingham waterfront outweigh the potential adverse impacts.

1.2 PROJECT OBJECTIVES
Build a single 100-meter tall, 2.5-MW Fuhrländer wind turbine at the Georgia-Pacific West site (Figure 1)
as a component of the Port of Bellingham's revitalization project of the waterfront. A wind turbine
would serve as both a tangible symbol of Western's commitment to environmental stewardship and a
viable energy source for the Huxley campus extension.
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1.3 DECISION MATRIX
Decision Matrix
Proposed Action

No Action

0
-

0
0
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0

0
0
0
0
0
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-

0
0
0
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0
0
0
0

0
0

0
0

+/0
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0
0
0
0

Natural Environment
Earth
Geology
Soils
Air
Air Quality
Water
Surface Water Movement
Runoff and Absorption
Floods
Groundwater Movement
Public Water Supplies
Vegetation and Wildlife
Wildlife
Vegetation
Habitat
Energy and Natural Resources
Energy
Nonrenewable Resources
Conservation and Renewables

Built Environment
Environmental Health
Noise
Risk of Explosion
Toxic Release
Electromagnetic Interference
Land and Shoreline Use
Land Use
Shoreline Use
Visual and Scenic Resources
Light and Glare
Visual Degradation and Aesthetics
Transportation
Utilities

No Impact: 0
Large Positive Impact: + +
Large Negative Impact: - -

Positive and Negative Impacts: + / Positive Impact: +
Negative Impact: -
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1.4 SITE HISTORY
The proposed site of the wind turbine would be on the waterfront in Bellingham, Washington, a port
city in Whatcom County near the Canadian border (Appendix: Site Location). The majority of the
waterfront is fenced off and lacks public access due to contamination from historical industrial
processes.
The waterfront adjacent to downtown Bellingham (Figure 2) is the site of the former Georgia-Pacific
Corporation (GP) pulp and tissue mill. In 1926, the San Juan Pulp Company (which later became the
Puget Sound Pulp and Timber Company) opened a five-acre pulp mill on the Bellingham waterfront to
use logs and fibers from nearby lumber mills. Site operations expanded during World War II when the
Defense Plant Corporation built a plant on the site to produce chemical byproducts. Puget Sound Pulp
and Timber purchased this plant and a neighboring tissue company and continued to expand the
operations and size of the site, eventually merging with GP in 1963. GP added a chlorine plant that used
seawater to produce chlorine for pulp-bleaching processes in 1965. The pulp mill and its neighboring
chemical plants shut down in 2001, and the tissue mill closed at the end of 2007.
The Port of Bellingham (Port) purchased the 137-acre GP site in 2005 for $10 with the agreement that
GP and the Port would work with the Washington State Department of Ecology (Ecology) to evaluate
and clean up the site.
The pulp mill and neighboring chlorine plant, known as the chlor-alkali area (Figure 3), are located on a
portion of the GP site known as the Georgia-Pacific West site (GP West). GP West is a 64-acre site just
south of Whatcom Waterway, where Whatcom Creek drains from Lake Whatcom (the city’s drinking
water source) into Bellingham Bay. Whatcom Waterway was originally dredged to improve ship access
to Bellingham, and some of the material was dumped on the existing tide flats to build up and level out
the waterfront. This loose fill extends between 10 and 18 feet down to native deposits of silty sand and
silt. Because of its loose nature, the fill can amplify seismic activity, a concern for potential construction
on the waterfront because Bellingham is located in the Cascadia Subduction Zone, a fault zone capable
of producing earthquakes of magnitude 9 and higher.
Because of past industrial activity, the GP West site is polluted with industrial contaminants at levels
surpassing state standards. Sediment and groundwater at the site are saturated with dioxins, furans,
petroleum hydrocarbons, volatile organic compounds, polycyclic aromatic hydrocarbons (PAHs),
mercury and other heavy metals. The site was covered with a cement and asphalt cap to prevent
pollutants from entering the air or leaching into Bellingham Bay and adversely affecting wildlife,
vegetation and humans. Any construction on the GP West site would require careful removal of the cap
and excavation of contaminated sediments.
The potential future Huxley extension and its accompanying wind turbine would be built on a portion of
the GP West site, close to the shoreline to maximize energy production from available wind. Sustained
wind speeds in the area fluctuate between 14.3 to 15.7 mph (USDE, Figure 9).
Information for the site history was taken from the New Whatcom Redevelopment Project DEIS (2008)
and the RI/FS Work Plan for the Georgia Pacific West Site (2009).
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FIGURE 2 SITE VICINITY MAP FROM GEORGIA-PACIFIC WEST SITE TOXICS CLEANUP REPORT (GEORGIA-PACIFIC WEST RI/FS)
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FIGURE 3 PRELIMINARY SITE BOUNDARY FROM GEORGIA-PACIFIC WEST SITE TOXICS CLEANUP REPORT (GEORGIA-PACIFIC WEST RI/FS)
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CHAPTER 2. ALTERNATIVES, INCLUDING THE PROPOSED ACTION
2.1 INTRODUCTION
This chapter describes the Proposed Action and the No Action Alternative of constructing and operating
a 2.5-MW Fuhrländer wind turbine at the Georgia-Pacific West site on the Bellingham waterfront. Each
alternative takes into consideration potential environmental impacts from construction and operation.

2.2 ALTERNATIVES CONSIDERED IN DETAIL
Bodensteiner, LLC and Huxley College of the Environment developed a Proposed Action Alternative and
a No Action Alternative in response to issues raised by the public. They were unable to develop other
alternatives at this time.

2.2.1 PROPOSED BELLINGHAM WATERFRONT WIND POWER PROJECT
The Bellingham Waterfront Wind Power Project (the project) would involve installing a 100-meter wind
turbine on a western portion of the former GP site. This turbine would power the Huxley campus
extension and send excess generated power back into the existing energy grid via infrastructure left
over from the former GP pulp mill. The turbine would be 150 meters tall from the base of the tower to
the tip of each blade—approximately the height from the ground to the base of the restaurant at the
top of the Space Needle in Seattle, Washington. It would be installed simultaneously with other
developments at the GP site, including the building of the Huxley campus extension, to minimize
construction impacts and make installation of the turbine easier.
The wind turbine selected would be a 2.5-MW tubular tower called the FL 2500, designed and
manufactured by the German company Fuhrländer. The entire structure would reach a maximum height
of 150 meters tall. The tower is constructed in a tubular style that would reach to 100 meters tall, and
each blade would be 50 meters long. The generator would utilize a three-blade system, maximizing the
amount of surface area that would come in contact with wind, therefore decreasing the amount of
energy needed in order to turn the blades. The blades are made out of a fiberglass-reinforced polyester.
The tower itself is made of steel sleeves that are constructed one at a time with a large base buried in
the ground. The blades would begin to spin at 4 meters per second and shut off via a breaking system at
25 meters per second (FL 2500).

2.2.2 NO ACTION
Under the No Action Alternative, no wind turbine would be installed on the waterfront. Huxley would
need to find another source of energy to power its campus, most likely by tapping into the existing grid.

7

CHAPTER 3. AFFECTED ENVIRONMENT, ENVIRONMENTAL CONSEQUENCES AND
MITIGATIONS

PICTURE 1 PHOTO COURTESY OF KEENPRESS PUBLISHING/SISSE BRIMBERG & COTTON COULSON COPYRIGHT "DANISH WIND INDUSTRY
ASSOCIATION AND GLOBAL WIND ENERGY COUNCIL" HTTP://WWW.WINDPOWERWORKS.NET

3.1 EARTH
This section outlines the geology of the proposed site for the wind turbine, shaped by both thousands of
years of natural history and human activity. The chapter describes the seismic risk of the site and
existing hydrogeologic conditions. In addition, the soils section describes potential consequences of
landslides and mining. Finally, the section discusses construction impacts and operational impacts of the
wind turbine on geology and on soils.

3.1.1 GEOLOGY
Existing Conditions
Washington State’s Growth Management Act (Chapter 36.70A RCW) mandates that all cities must
identify critical areas and assess impacts of development. In its Environmental Critical Areas Ordinance
(BMC 16.55.410-.460) the city must define and map geologically hazardous regions before development
is permitted. Detailed geotechnical studies must be conducted to address specific concerns regarding
site geology, soils, seismic hazard, and facility design (New Whatcom Redevelopment Project DEIS 2008).
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Hydrogeologic Conditions
Moving glaciers, such as the Cordilleran Ice Sheet about 12,000-18,000 years ago, have shaped the
geology of the Bellingham area (New Whatcom Redevelopment Project DEIS 2008). From 1900 through
the 1970s, the Georgia-Pacific site was built on reclaimed land constructed by filling a tidal zone of the
Whatcom Creek Delta. The thickness of the fill varies throughout the site, ranging from 10 to 18 feet and
is composed of sand, gravel, silt and construction debris. Underneath the fill lies approximately 15 feet
of native tidal flat silt deposits with low permeability to impede groundwater movement (Appendix:
General Surficial Geology). A lower sand layer separates the tidal flat from bedrock, which extends from
30 feet underground to 135 feet deep (New Whatcom Redevelopment Project DEIS 2008).

Seismic Risk
The Cascadia Subduction Zone is a fault along the Pacific Ocean that stretches from Vancouver to
Northern California and separates the Juan de Fuca and North American plates. As new ocean floor is
created along the ocean ridge, it is pushed beneath the continental plate. The subducted oceanic plate
heats up as it is pushed beneath the continent, gradually losing the ability to store mechanical stress and
causing massive earthquakes. The magnitude of an earthquake is proportional to the fault area. Since
the Cascadia Subduction Zone is a very long, sloping fault covering much of the West Coast, this region
could produce large earthquakes of an estimated 9.0 magnitude or larger. The last known earthquake in
the Cascadia Subduction Zone was in January of 1700, though geologic evidence suggests that more
than seven significant earthquakes may have occurred throughout the past 3,500 years. At a recurrence
interval of 400 to 600 years, the Pacific Northwest is due for an earthquake within the next century
(Cascadia Megathrust Earthquakes).
Seismic hazard areas are defined as the regions at severe risk of earthquake damage from ground
shaking or rupture, soil liquefaction, or tsunamis (Appendix: Seismic Hazards). Due to the presence of
manmade fill, the City of Bellingham identified the proposed site as a very high seismic hazard area.
There is the potential for moderate to high levels of ground shaking at the site because of large deposits
of soft, loose soil that may amplify earthquake ground motions. Since the closest fault zone to the
waterfront site is northeast of Bellingham near Sumas, there is a low likelihood of ground rupture in the
case of an earthquake (New Whatcom Redevelopment Project DEIS 2008).
There is a high potential for liquefaction under the Georgia-Pacific (GP) site. Liquefaction occurs when
water-saturated sediment or fill begins to form liquid-like properties, losing its strength (Naftz 2008).
This phenomenon can result in reduction of vertical deep foundation capacities, downdrag forces on
deep foundations, and embankment instability (New Whatcom Redevelopment Project DEIS 2008). In
the case of an earthquake, any structures on this loose ground are likely to buckle and cause immense
damage. The State Department of Natural Resource (DNR) Division of Geology and Earth Resources
published a liquefaction susceptibility map in 2004 that cited the waterfront site as having a high
susceptibility to liquefaction (New Whatcom Redevelopment Project DEIS 2008). Due to the high
variability in soil types on the waterfront, a site-specific liquefaction analysis would be required to
estimate the potential effects of an earthquake.
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In a phenomenon known as lateral spreading, soil liquefaction can displace the ground, breaking the
upper soil layers into blocks that move downhill during an earthquake. During a large seismic event,
parts of the shoreline that are not protected by a seawall or other structure as on the proposed turbine
site are especially at risk. To mitigate the threat of lateral spreading, the Port of Bellingham’s Draft
Environmental Impact Statement (DEIS) recommends building 300 feet from the shoreline (New
Whatcom Redevelopment Project DEIS 2008).
Tsunamis are large open-water waves generated from earthquakes, and their severity is dependent
upon ground motions and tide stage. In June 2004, the National Oceanic and Atmospheric
Administration (NOAA) and the Washington Department of Natural Resources (WDNR) Division of
Geology and Earth Resources published a study estimating the likelihood of a tsunami in Bellingham Bay.
The study concluded that a magnitude 9.1 Cascadia Subduction Zone earthquake could cause a tsunami
with a depth of inundation at 0-0.5 meters over the waterfront site (Walsh 2004).

Proposed Action
Construction Impacts
The potential for moderate to high levels of ground shaking should be considered during the wind
turbine’s construction to ensure it has a deep foundation in bedrock. The loose soil may amplify an
earthquake’s ground motions through liquefaction, which can cause additional damage to the turbine
and surrounding areas (New Whatcom Redevelopment Project DEIS 2008).

Operational Impacts
The addition of a wind turbine is negligible to the threat of earthquakes in Bellingham, but the entire
site is at high seismic risk. Damage from liquefaction is likely on the site in the case of a large
earthquake, causing widespread structural damage. High variability in soil types would lead to different
settlements across the site, so a specific analysis is necessary. The waterfront site is not close enough to
a fault zone to be at significant risk of ground rupture (New Whatcom Redevelopment Project DEIS
2008).
Potential impacts of a tsunami in Bellingham Bay include damage and injury from debris and broken
parts of the wind turbine. To address the possible threats, mitigation measures should include public
notification and warnings in case of disaster evacuation.

No Action
Since construction of the wind turbine does not increase or reduce the likelihood of seismic activity, the
No Action Alternative has little difference from the Proposed Action. The potential for liquefaction,
lateral spreading and tsunamis would not change, but safety measures regarding the deep foundation of
the turbine would not be necessary.
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3.1.2 SOILS
Existing Conditions
The site is extremely diverse in types of soil and deposits, including Chuckanut bedrock buried more
than 30-60 feet deep in some areas. A significant portion of soil is Bellingham drift, which is a mixture of
pebbles, clay, silt, and small shells derived from melted glacial ice (New Whatcom Redevelopment
Project DEIS 2008).
Modified land is defined as geologic conditions on the surface that have undergone changes due to
human activities, including cutting, filling, grading, and leveling. The redevelopment site has high levels
of fill because historically, material dredged from nearby waterways was used to even out the land. The
content of the fill on the site is highly variable, ranging from sand, silt, clay, and gravel to wood and
construction debris (New Whatcom Redevelopment Project DEIS 2008). In 1965, Georgia-Pacific built a
chlorine generation plant that produced the toxic byproduct, mercury. The chemical waste was dumped
into a shallow marine region called Log Pond until 1979 (Naftz 2008).
Landslide hazard areas are regions that have a high risk of landslides or movement of soil, fill, rock and
other geologic material. The Port of Bellingham studied the land on the redevelopment site and did not
identify any significant slope instability that would affect development. They cited a moderate landslide
potential at the location of the proposed wind turbine because there are steeper, unsupported (New
Whatcom Redevelopment Project DEIS 2008).

Proposed Action
Construction Impacts
The site has moderate levels of landslide potential because of the steep, unsupported shorelines.
Construction of a heavy and tall wind turbine may cause settlement (sinking of all or part of a structure),
which could result in damage to structures and utilities. The wind turbine would require a deep
foundation system into the bedrock to ensure the turbine’s stability (New Whatcom Redevelopment
Project DEIS 2008).
Erosion hazard areas are regions with soil contents that may undergo severe erosion with construction.
Risk of erosion is also a function of soil type, topography, groundwater runoff, and the built
environment. The proposed site has a low erosion hazard, but specific soil types may be more
susceptible to erosion during construction (New Whatcom Redevelopment Project DEIS 2008).
Driven piles, made of wood, reinforced concrete, or steel, are required to build a deep foundation into
the bedrock and stabilize the wind turbine. During construction, there could be increased noise and
vibration within 50-100 feet of pile-driving activities. Depending on the intensity of vibration, pile-driving
could also cause increased soil density and could potentially affect nearby utilities and structures (New
Whatcom Redevelopment Project DEIS 2008).
Whatcom County Ordinance (20.14) on Wind Energy Systems mandates that electrical controls and
wiring connecting the turbine to the electric grid must be underground. The proposed action will require
underground trenches 3-4 feet deep for power lines or any other monitoring cables to connect the wind
turbine to the power grid.
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Most wind turbines require neodymium, a rare metal, because it is nature’s strongest magnet. Mining
for this metal may have adverse environmental impacts. In 1998, chemical processing at a neodymium
mine in Mountain Pass, CA was stopped after a series of wastewater leaks when hundreds of thousands
of gallons of water and radioactive waste spilled into Ivanpah Dry Lake (Margonelli 2009).

Operational Impacts
There would not be any significant environmental impacts on soil during the wind turbine's
operation.
No Action
The No Action Alternative would not create any disturbances in the GP site as it currently stands and
thus maintain the low likelihood of landslides. No soil would need to be excavated and transported for
waste disposal. There would not be any neodymium mining to provide the rare metal for the wind
turbine.

3.2 AIR
This section discusses potential impacts of the Proposed Action on air quality in relation to existing
regulations.

3.2.1 AIR QUALITY
Existing Conditions
Applicable Regulatory Framework
Clean Air Act (CAA) of 1970
Congress enacted the federal Clean Air Act in 1970 to protect and enhance the nation’s air quality to
benefit public health, welfare and productivity. In 1971, the U.S. Environmental Protection Agency (EPA)
established primary and secondary national ambient air quality standards (NAAQS) in response to
Section 109 of the Clean Air Act. NAAQS are the maximum safe levels of six toxic air pollutants: ozone,
carbon monoxide, sulfur dioxide, nitrogen dioxide, lead and particulate matter. The primary standards
were created based on long-term exposure for the most sensitive groups in society, including children,
senior citizens, and people with breathing difficulties The Clean Air Act delegates air quality authority to
individual states (New Whatcom Redevelopment Project DEIS 2008).
The Washington State Department of Ecology further diffuses air quality decisions to local agencies. The
Northwest Clean Air Agency (NWCAA) has authority to regulate air quality in Whatcom County (New
Whatcom Redevelopment Project DEIS 2008).
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Proposed Action
Construction Impacts
While there are not any emissions directly related to electricity production from wind turbines, there
may be impacts on pollution from initial construction and transportation. Construction activities, such as
clearing, grading, excavating, material supply, and heavy equipment usage, may temporarily add
contaminants into the atmosphere and cause soil disturbance, dust emissions, and byproducts of
combustion, such as exhaust from vehicles. Initial transportation of the wind turbine via boat from China
to Bellingham and on a truck bed from the dock to the proposed site would release emissions
contributing to global climate change. However, emissions from both transportation and construction
are temporary and not expected to pose a significant threat to air quality (New Whatcom
Redevelopment Project DEIS 2008).

Operational Impacts
Unlike coal and natural gas fuel sources, wind turbines do not produce carbon dioxide, sulfur dioxide,
mercury or any particulates during operation. Utilizing a renewable source of energy would reduce the
use of fossil fuels and thus reduce greenhouse gas emissions.

No Action
The No Action Alternative would not provide an abatement of pollutants or greenhouse gas emissions
because energy would continue to be generated by coal and natural gas. However, there would be no
emissions released through construction and transportation of the wind turbine.

Additional Mitigation Measures
Proposed Project
Mitigation of construction emissions includes utilizing biodiesel or other low-emissions fuels for vehicles
and equipment.

3.3 WATER
This section covers the potential impacts of the Proposed Action and No Action plans in regards to
movement of water on the surface and underground, as well as potential impacts from flooding.

3.3.1 SURFACE WATER MOVEMENT
Existing Conditions
Average annual rainfall for the site is approximately 37 inches per year, with average monthly
precipitation varying from 1.4 inches in August to 5.8 inches in November (Georgia-Pacific West RI/FS).
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Proposed Action
Construction Impacts
Surface water flow on the site will change with the excavation of contaminated soils, removing the
current concrete cap. Drilling into the bedrock to establish foundations for the turbine could also cause
increased compaction of soils, causing water to pool rather than drain.

Operational Impacts
The wind turbine is unlikely to impact surface water flow, especially when compared with other
buildings planned for the site. If soil is not too compacted during construction, surface water may have
more opportunity to soak through vegetation and soil to filter out potential contaminants before
entering the bay.

No Action
Not installing the turbine would not likely make a difference in potential impacts to surface water.

3.3.2 RUNOFF AND ABSORPTION
Existing Conditions
Due to the concrete cap, stormwater from the former GP site currently is collected in basins and
pumped to the Aerated Stabilization Basin (ASB) north of the site for treatment and discharge through
an NPDES-permitted outfall. The port is evaluating the existing system, which may change with future
overall site redevelopment (Georgia-Pacific West RI/FS).

Proposed Action
Construction Impacts
Runoff from diesel from trucks and contaminants from excavated soil would need to be monitored and
collected in accordance with the Port’s stormwater system. Compaction of soil during the drilling
process could reduce the soil's absorption capability, leading to more surface water that would need to
be properly collected to avoid transporting contaminants into Bellingham Bay.

Operational Impacts
Building on the former GP site would remove the cap, promoting absorption and filtration via vegetation
and soil. The area where the turbine would be anchored would absorb less water than nearby areas of
vegetation. Standing water could potentially weaken the base of the tower and encourage erosion.
Other than in cases of spills or accidental releases, runoff from the site would not likely contain
contaminants from the turbine operations. However, runoff could carry sediment from the site, and this
sediment could include trace amounts of mercury and other metals, petroleum hydrocarbons, dioxins,
furans, polycyclic aromatic hydrocarbons (PAHs) and volatile organic compounds (VOCs) leftover from
the removal of contaminated soil from the area (Georgia-Pacific West RI/FS).
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No Action
Considering the other concurrent construction on the site, not installing the turbine would not have a
significant impact on the site's runoff.

3.3.3 FLOODS
Existing Conditions
Flooding on the waterfront would most likely occur from liquefaction or tsunami due to an earthquake.
Because the turbine would be built on fill in a region prone to liquefaction, an earthquake could disturb
the tower’s foundation or base, causing it to collapse.

Proposed Action
Construction Impacts
Since construction of the turbine itself would not result in flooding, it is unlikely that any construction
would be affected by flooding.

Operational Impacts
Flooding from seismic activity could cause the turbine's foundation to crack and the tower to collapse.
Anything within a distance of the tower height plus one half the rotor diameter from the turbine would
be in danger of being struck. Flooding could also affect the underground wiring from the turbine to the
grid, causing needs for repairs (KPFF Consulting).

No Action
The No Action Alternative would have no impact on potential floods.

3.3.4 GROUNDWATER MOVEMENT
Existing Conditions
The land under the proposed turbine site is composed of between 10 and 18 feet of fill on top of
approximately 15 feet of native tidal flat deposits of primarily silty sand and silt. The fill region contains a
shallow water table aquifer, and the lower sand region is a confined aquifer separated from the fill
region. Groundwater in this area discharges into Bellingham Bay. According to past geotechnical studies,
bedrock begins 30 feet below ground surface and extends to 135 feet below ground surface under the
proposed turbine site (Georgia-Pacific West RI/FS).

15

Proposed Action
Construction Impacts
Construction activities most likely to affect groundwater movement include excavating contaminated
soil and drilling into bedrock to anchor the turbine.

Operational Impacts
It is unlikely that the turbine would have any impact on groundwater during operation.
No Action
Not installing the turbine would reduce the amount of drilling close to the shoreline. However, drilling
and soil excavation would still occur on the rest of the site with other projects.

3.3.5 PUBLIC WATER SUPPLIES
Existing Conditions
Bellingham gets its drinking water from Lake Whatcom, approximately 3.5 miles inland from the
waterfront site. Lake Whatcom drains into Whatcom Creek, which enters Bellingham Bay through
Whatcom Waterway north of the GP West site.

Proposed Action
Construction Impacts
Construction activities are unlikely to affect public water supplies.
Operational Impacts
Since the turbine would be located miles from the public drinking water source and does not require
water for operation, its operation would not affect the drinking water supply. Some runoff from
construction may need to be channeled into the sewer system to undergo treatment before being
released into the bay. Runoff may also require an NPDES permit, which Bellingham already has (BLM
Wind EIS).

No Action
The No Action Alternative would not impact public water supplies in Whatcom County.
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3.4 VEGETATION AND WILDLIFE
3.4.1 WILDLIFE
This section outlines the impacts of the Proposed and No Action plan in relation to wildlife. Associated
regulations are described including affected, listed, and candidate species for Washington state and
Whatcom County.

Existing Conditions
Applicable Regulatory Framework
Migratory Bird Treaty Act of 1918 (MBTA)
The Migratory Bird Treaty Act makes it unlawful to intentionally “take” any nest, eggs, feathers or bird
species that live, reproduce or migrate within or across international borders at some point during their
annual life cycle. This includes capturing, killing, collecting, hunting, or selling of bird species unless
permitted by regulations. All migratory birds, both live and dead, are protected under this act. Clearing
of vegetation is also a violation of the act if habitat containing nests, eggs, or young is destroyed in the
process. (16 U.S.C. 703)

Endangered species Act of 1973 (ESA)
The Endangered Species Act provides a program to protect threatened and endangered species and the
habitats in which they are found. The law requires federal agencies such as the Fish and Wildlife Service
to prevent the “taking” of any listed species of endangered fish or wildlife. The law requires federal
agencies to ensure that actions they authorize, fund, or carry out are not likely to jeopardize the
continued existence of any listed species or result in the destruction or adverse modification of
designated critical habitat of such species.
(16 U.S.C. §1531 et seq. (1973))

Whatcom County Critical Areas Ordinance (CAO)
The Whatcom County Critical Areas Ordinance helps protect sensitive natural resources under
Washington State’s Growth Management Act. The CAO protects species listed under state and federal
law and strives to find a balance between human activity and the protection of the natural environment.
For an area to be considered for protection, it must show declining population numbers; sensitivity to
habitat alterations; recreational, cultural, or commercial value; or importance in connectivity between
habitat areas.

Bald Eagle Protection Act of 1940 (BEPA)
The Bald Eagle Protection Act was created to give extra protection to Bald and Golden Eagles. This act
prohibits the taking, possession and commerce of such birds with a few limited exceptions, such as for
research and if nests interfere with resource development or recovery operations. Criminal and civil
penalties are imposed on anyone who violates these laws.
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Priority Habitats and Species (PHS) List
The Priority Habitats and Species List is published by the Washington Department of Fish and Wildlife
(WDFW). It is the most comprehensive catalog of habitats and species that have been determined by the
department to be priorities for conservation and management. “Priority Habitats” include habitat types
with unique or significant value to a diverse assembly of species. “Priority species” are fish and wildlife
species that require protective measure to ensure their survival and must meet one or more of three
criteria (Table 1):

TABLE 1 PRIORITY HABITATS AND SPECIES (PHS) LIST CRITERIA (WASHINGTON DEPARTMENT
OF FISH AND WILDLIFE 2009)

Criterion 1

State-Listed and Candidate Species:
State-listed species are native fish and wildlife species legally designated as Endangered
(WAC 232-12-014), Threatened (WAC 232-12-011), or Sensitive (WAC 232-12-011). State
Candidate species are fish and wildlife species that will be reviewed by the department
(POL-M-6001) for possible listing as Endangered, Threatened, or Sensitive according to
the process and criteria defined in WAC-232-12-297

Criterion 2

Vulnerable Aggregations:
Vulnerable aggregations include species or groups of animals susceptible to significant
population declines, within a specific area or statewide, by virtue of their inclination to
gather in one place. Examples include heron rookeries, seabird concentrations, marine
mammal groups, shellfish beds, and fish spawning and rearing areas.
Species of Recreational, Commercial, and/or Tribal Importance:
Native and non-native fish and wildlife species of recreational or commercial
importance, and recognized species used for tribal ceremonial and subsistence
purposes, whose biological or ecological characteristics make them vulnerable to decline
in Washington or that are dependent on habitats that are highly vulnerable or are in
limited availability.

Criterion 3

Species of Concern
Whatcom County is home to a variety of species. By virtue of their ability to fly, the species most likely
to be impacted by the operation of the proposed wind turbine are birds and bats.
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Birds
The 2009 North Cascades Audubon Society Christmas Bird Count (CBC) observed 122 total bird species
within the Bellingham census area (71,040 individual birds) (Figure 4). Of the 122 species, seven are on
the Priority Habitat and Species list (Table 2). These seven include the Peregrine Falcon, Merlin,
Common Loon, Pileated Woodpecker, Western Grebe, Brandt's Cormorant and Bald Eagle (North
Cascades Audubon Society 2010 and Washington Department of Fish and Wildlife 2008).
The Important Bird Area (IBA) program is a global effort started by the International Council of Bird
Preservation in the mid-1980s to inventory key sites for birds throughout Europe. Since the 1980s, bird
conservation groups have done IBA inventories in almost every country in the world. In Washington
state, the Washington Department of Fish and Wildlife provided funding to the Audubon Society of
Washington to inventory potential IBA sites in the state (Figure 5 and Table 3). Ultimately 53 sites were
selected statewide (Cullinan 2001).

FIGURE 4 CHRISTMAS BIRD COUNT WINTER BIRD CENSUS AREA (NORTHWEST
CASCADES AUDUBON SOCIETY 2010)
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TABLE 2 PRIORITY BIRD SPECIES FROM THE PRIORITY HABITATS AND SPECIES LIST DISTRIBUTION
FOR WHATCOM COUNTY (WASHINGTON DEPARTMENT OF FISH AND WILDLIFE 2008)

Bird
Bird
Bird

FEDERAL
STATUS
FCo
none
none

STATE
STATUS
SS
none
none

PHS
CRITERIA
1
3
2,3

Picoides arcticus

Bird

none

SC

1

Phalacrocorax penicillatus
Branta bernicla
Bucephala albeola
Bucephala clangula
Uria aalge
Gavia immer
Aquila chrysaetos
Ardea Herodias
Histrionicus histrionicus
Lophodytes cucullatus
Brachyramphus
marmoratus
Falco columbarius
Accipiter gentilis
Falco peregrines
Dryocopus pileatus
Progne subis
Diomedea albatrus
Chen caerulescens
Dendragapus fuliginosus
Strix occidentalis
Cygnus buccinators
Cygnus columbianus
Chaetura vauxi
Aechmophorus
occidentalis
Aix sponsa
Coccyzus americanus

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

none
none
none
none
none
none
none
none
none
none

SC
none
none
none
SC
SS
SC
none
none
none

1,2
2,3
2,3
2,3
1,2
1,2
1
2
2,3
3

Bird

FT

ST

1,2

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

none
FCo
FCo
none
none
FE
none
none
FT
none
none
none

SC
SC
SS
SC
SC
SC
none
none
SE
none
none
SC

1
1
1
1
1
1
2,3
3
1
2,3
2,3
1

Bird

none

SC

1,2

Bird
Bird

none
FC

none
SC

3
1

COMMON NAME

SCIENTIFIC NAME

ANIMAL TYPE

Bald eagle
Band-tailed Pigeon
Barrows Goldeneye
Black-backed
woodpecker
Brandt's cormorant
Brant
Bufflehead
Common Goldeneye
Common murre
Common loon
Golden eagle
Great Blue Heron
Harlequin Duck
Hooded Merganser

Haliaeetus leucocephalus
Columba fasciata
Bucephala islandica

Marbled murrelet
Merlin
Northern goshawk
Peregrine falcon
Pileated woodpecker
Purple martin
Short-tailed albatross
Snow Goose
Sooty Grouse
Spotted owl
Trumpeter Swan
Tundra Swan
Vaux’s Swift
Western grebe
Wood Duck
Yellow-billed cuckoo
Key
FE: Federal Endangered

FT: Federal Threatened

SE: State Endangered

ST: State Threatened

FCo: Federal Species of
Concern
SS: State Sensitive

FC: Federal
Candidate
SC: State Candidate

Of the 15 birding locations in Whatcom County, only one site is ranked by the Washington Audubon
Society as Important Bird Area (North Cascades Audubon Society 2010). The site at Drayton
Harbor/Semiahmoo Bay is 21 miles north of our proposed turbine location so it is considered nonsignificant (North Cascades Audubon Society 2010).
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FIGURE 5 IMPORTANT BIRD AREAS OF WASHINGTON, AUDUBON SOCIETY OF WASHINGTON (CULLINAN 2001)

TABLE 3 CRITERIA FOR IMPORTANT BIRD AREA SITE SELECTION (CULLINAN 2001)
Criterion 1
Criterion 2
Criterion 3
Criterion 4
Criterion 5

Site for endangered or threatened species, or species of
special concern in Washington.
Site for species on the National Partners in Flight Watch List
with significant breeding or wintering populations in Washington.
Site containing species assemblages associated with a representative,
rare, or threatened natural-community type in Washington.
Site important for long-term avian research or monitoring.
Site where birds regularly concentrate in significant numbers.

Bellingham is located within the zone of the Pacific
Flyway (Figure 6). The Pacific Flyway is a main northsouth migration route for birds on their flight between
Alaska and along the west coast into California and
beyond. This corridor is very important to the continued
success of these species by providing an important
variety of transition habitats and nesting areas and
helping to maintain population size.

FIGURE 6 PACIFIC FLYWAY (U.S. FISH AND WILDLIFE SERVICE)
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Bats
Most of the 15 species of bat in Washington State can be found in Whatcom County. Townsend’s BigEared Bat is found near Bellingham and is a Federal Species of Concern as well as a State Candidate
species (Table 4). Most commonly it has been found near Chuckanut Mountain. The only other priority
bat species commonly found in Bellingham is the Big-Brown Bat, which is the species most likely to be
found roosting in urban attics or sheds (Burke Museum of Natural History and Culture 2010). Other
more common species include the Little Brown Bat and the Yuma Myotis (Link 2004).
Although bats are not blind, they depend primarily on their system of echolocation to find insects and to
navigate. To echolocate, bats emit a high-frequency sound and listen for waves to bounce back. By
listening to the echoes, a bat is able to “see” objects in its surroundings. Echolocation can be used to
detect features up to 100 meters away (Link 2004).

Study Methodology
Nationwide studies on wind turbine impacts were used to supply information used in this report. If
possible, studies were taken from Washington state or Whatcom County to ensure accuracy of
information. Many studies have been conducted on the number of bat and bird deaths inflicted by the
presence of turbines, and the results vary with the environment in which the turbines are found.
TABLE 4 PRIORITY BAT SPECIES FROM THE PRIORITY HABITATS AND SPECIES LIST DISTRIBUTION
FOR WHATCOM COUNTY (WASHINGTON DEPARTMENT OF FISH AND WILDLIFE 2008)

Mammal
Mammal

FEDERAL
STATUS
none
none

STATE
STATUS
none
SC

PHS
CRITERIA
2
1,2

Mammal

FCo

SC

1,2

COMMON NAME

SCIENTIFIC NAME

ANIMAL TYPE

Big-Brown Bat
Keen's Myotis
Townsend's Big-Eared
Bat
Key

Eptesicus fuscus
Myotis keenii
Corynorhinus townsendii

FE: Federal Endangered

FT: Federal Threatened

SE: State Endangered

ST: State Threatened

FCo: Federal Species of
Concern
SS: State Sensitive

FC: Federal Candidate
SC: State Candidate

Proposed Action
The Proposed Action should have minimal impacts due to the current low volume of wildlife activity at
and surrounding the immediate site. However, if the site is improved as a result of new construction and
site remediation, wildlife may be attracted to the area and the potential for greater impacts may slightly
increase. However, since the intent is only to install one turbine, the impacts would be negligible.

Construction Impacts
Typically the construction of wind turbines creates noise through clearing the land and erecting the
tower. However, since the GP West site is already cleared and is located in an industrial area, the noise
generated by construction should be comparable to other concurrent projects. Also, since the site is
located in an urban area, wildlife that is not used to human activity is unlikely to be affected.
22

In addition, impacts to habitat are expected to be negligible. Due to the lack of vegetation or suitable
habitat for any wildlife in the immediate area, turbine construction is not expected to present any risk
either through soil displacement or minor chemical leaks associated with the use of heavy machinery
(Klickitat County 2004).

Operational Impacts
Numerous factors can contribute to increased bird mortality related to wind turbines. After
construction, when the concrete cap has been broken, there will be new opportunity for colonization of
small mammal species in the newly disturbed soil. This potential prey population is attractive for birds,
which are vulnerable to collisions (Sterze, and Pogacnik 2008).
Studies have shown that the main cause of bat fatalities near wind turbines is the result of barotrauma.
When bats fly too close to wind turbines, the sudden pressure change causes their lungs to expand
farther than their chest cavity can handle, causing the blood vessels in the lungs to explode and killing
the bat (Cryan and Barclay 2009). This may explain the large number of dead bats found at the base of
turbines with no apparent external injuries. Recent necropsies on bats found at the base of wind
turbines have provided the first evidence that barotrauma is the cause of death in a high proportion of
bats found at wind energy facilities. The study by Cryan and Barclay found that 90 percent of bat
fatalities involved internal hemorrhaging consistent with barotrauma, and that direct contact with
turbine blades only accounted for about half of the fatalities. Air pressure change at turbine blades is an
undetectable hazard and helps explain high bat fatality rates. Cryan and Barclay suggest that one reason
why there are fewer bird than bat fatalities is that the unique respiratory anatomy of birds is less
susceptible to barotrauma than that of mammals (Cryan and Barclay 2009).
Due to the proposed 150-meter height of the wind turbine, aircraft warning lights will be required to be
visible at night. However, some bird species are especially sensitive to red lights and disorientation is
increased in poor weather such as fog, clouds, rain and darkness. As it relates to wind turbines, seasonal
migration is a concern because most birds migrate at night when they are less likely to notice tall
structures in their way in an unfamiliar area (Sterze, and Pogacnik 2008).
Tower height has been studied as it relates to bird impacts since the highest incidence of bird impacts
occur during the fall and winter bird migrations. Wind turbine tower height has increased as technology
has become more efficient and turbines have become more powerful. Studies have shown that
migrating birds fly between 100 meters and 1 km high. Previously, shorter towers that did not require
airplane warning lights (under 60 m) posed less of a risk (Barclay et al 2007). However, it should be
noted that the number of bird deaths does not increase with tower height. Studies have shown that bat
deaths greatly outnumber overall bird deaths and increase proportionally as tower height increases,
especially in low wind conditions (Barclay et al 2007).

No Action
Under the No Action alternative, there would be no adverse affects on wildlife since the turbine would
not be installed.
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Additional Mitigation Measures
Proposed Mitigation
A proposed mitigation to minimize the number of bat deaths caused by the operation of wind turbines
is to turn off wind turbines when wind speeds are low and, coincidentally, when bats are most likely to
be nearby.
Deaths occur almost exclusively when turbines are operating at night at low wind speeds. That is when
bats are active and feeding because the wind is light enough for insects to fly. One theory is that the
bats think that the turbines are large trees and inspect them as potential roosting places. Researchers
also think that insects are attracted to the white towers at night and may draw bats to the turbines as a
feeding ground.
A study conducted at two wind facilities in Pennsylvania and West Virginia two years ago found that
shutting down the turbines during low wind periods reduced bat fatalities by more than 90 percent.

3.4.2 VEGETATION
This section outlines the impacts of the Proposed and No Action plans on vegetation.

Existing Conditions
The former GP West site is currently capped with an impervious concrete surface. Due to the urban
character and previous industrial usage of the site, there is a lack of any significant vegetation of any
kind.

Proposed Project
There would be no impact on vegetation under the Proposed Project Action. Site disturbance would not
occur and there would be no adverse effects to the vegetation at the proposed site.

No Action
There would be no impact to vegetation under the No Action Alternative. Site disturbance would not
occur and there would be no adverse effects on the vegetation at the proposed site.

3.4.3 HABITAT
Existing Conditions
Applicable Regulatory Framework
This section outlines the impacts of the Proposed Action and No Action plans on areas of critical habitat.
Associated regulations are described including “no net loss” regulations set by the Shoreline Master
Program (SMP) Guidelines under the Shoreline Management Act (SMA).
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Shoreline Management Act (SMA) (RCW 90.58)
The purpose of the Shoreline Management Act is to protect Washington state’s shorelines by
coordinating state and local shoreline use and development. Enacted in 1972, the Shoreline
Management Act seeks to protect the natural environment and resources at the shoreline while still
allowing for human development and public access (Washington State Department of Ecology –
Shoreline Management).

Shoreline Master Program (SMP) Guidelines (WAC 173-26)
The Shoreline Management Act requires the Washington State Department of Ecology (Ecology) to
update guidelines related to the implementation of the Shoreline Management Act. The Shoreline
Master Program Guidelines are the rules developed by Ecology that describe how the Shoreline
Management Act should be carried out. Local governments must then adopt their own guidelines that
are specific to their local area (Washington State Department of Ecology – Shoreline Master Program).

“No Net Loss” Regulations (WAC 173-26-186(8))
“No net loss” means that over time, the existing condition of shoreline ecological functions should
remain the same as when a Shoreline Master Program is implemented for a local area. The “no net loss”
standard is designed to halt the introduction of new impacts to shoreline ecological functions resulting
from new development. Both protection and restoration are needed to achieve “no net loss.”
Restoration activities also may result in improvements to shoreline ecological functions over time.
“No net loss” requires that the existing condition of the shoreline ecological functions should not
deteriorate due to permitted development. A baseline condition is documented during shoreline
inventory and characterization. Any new development that adversely impacts the shoreline
environment should be avoided but is not prohibited as long as appropriate mitigation and restoration
measures are undertaken (Washington State Department of Ecology – No Net Loss).

Nearshore Habitat Program
The Department of Natural Resources (DNR) runs a long-term, multi-agency research plan called the
Puget Sound Assessment and Monitoring Program (PSAMP). The PSAMP works to monitor the overall
health of the Puget Sound ecosystem by evaluating environmental trends and coordinating decisionmaking and monitoring efforts under the authority of the Puget Sound Partnership and the Puget Sound
Conservation and Recovery Plan (Washington Department of Natural Resources 2010).

Critical Habitat
Whatcom County contains many different habitat types, but for the purposes of this study, the one with
the greatest potential to be impacted by the construction of the wind turbine is the nearshore habitat
containing eelgrass (Appendix: Whatcom Critical Areas Ordinance).
Eelgrass (Zostera marina) serves a variety of important functions and represents one of the most
important marine habitats in the Northwest. Eelgrass is an intertidal-shallow subtidal plant that is
present throughout Puget Sound, the Strait of Juan De Fuca and the Strait of Georgia. Because of its
sensitivity to growing conditions, eelgrass typically only grows in selected shallow marine and estuarine
areas. Most growth of eelgrass in the Pacific Northwest is by spreading roots, which eventually creates
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large colonies of beds (meadows). Eelgrass grows on muddy, sandy bottoms in the shallow subtidal zone
down to about 22 feet, especially in the estuaries and in areas without strong wave action.
Eelgrass provides shelter and protection from predators for many juvenile fish and crab species. Eelgrass
leaves and meadows also provide a base for the complex nearshore food web. Waterfowl, snails and
urchins eat the leaves. Bacteria, fungus and detritus (dead animal and plant matter) form a brown
coating on the leaves, which then provides food for small invertebrates (like worms, sea stars and
clams). These invertebrates in turn provide food for fish, crabs and birds. Eelgrass also provides valuable
rearing habitat for many marine animal and plant species along the shoreline. Herring are especially
dependent on eelgrass for spawning (they lay eggs on eelgrass leaves) and protecting their young.
Herring is a major food source for salmon, seabirds, seals and other marine mammals. When eelgrass
leaves die, they provide an abundant food source for bacteria and fungi, helping to start the cycle over
again. Eelgrass is also an important food source for birds such as Brant, American Wigeon, Mallard and
Northern Pintail.

Eelgrass Beds in Nearshore Habitat
Eelgrass beds are important habitats in marine and estuarine waters because they are home to many
small organisms that are food for larger species (Figure 7). In addition, they provide protective cover for
migrating salmon, other fish, and many other kinds of marine life. Eelgrass supplies organic material to
nearshore areas and its roots stabilize sediment (DNR Nearshore Eelgrass Habitat).

FIGURE 7 NEARSHORE FOODWEB (WASHINGTON STATE
DEPARTMENT OF ECOLOGY- PACIFIC SHORELINES)
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Eelgrass as an Indicator Species
Eelgrass and other seagrass species are used as an indicator of estuary health throughout the world
because they respond to many natural and human-caused environmental variables. Changes in
abundance or distribution of this resource are likely to affect other species that depend on eelgrass
habitat (Washington Department of Ecology).

Factors Affecting Eelgrass
Eelgrass, like other plants, needs light, nutrients, and the appropriate substrate to grow and thrive. Light
availability and quality is one of the most important factors controlling growth and distribution of
eelgrass beds. Light in the water column is a function of the amount of sunlight available and the water
clarity and quality. Human activity, climate changes, and extreme weather events can affect water
quality. Two main factors that control light in the water column are nutrients and suspended sediments;
both have marine as well as land-based sources.
The relationship between nutrients in marine waters and eelgrass is complicated. Eelgrass primarily uses
nutrients in the substrate for growth. However, excess nutrients in the water column (often due to
runoff of excess fertilizer) can spur the growth of algae on eelgrass leaves and in the water column. This
presence of algae can limit eelgrass growth by reducing the amount light that reaches eelgrass leaves.
Suspended solids such as silt and other particles in the water column also reduce light availability.
Suspended solids come from erosion runoff, dredging activities, rivers, and storms (Southerland).

Current Eelgrass Status
Bellingham Bay
In Bellingham Bay, there are many locations where eelgrass could grow. Estuaries, waterways where
freshwater meets the ocean, are the richest and most productive areas of the coastal environment.
Estuarine mudflats and eelgrass provide a home for tiny invertebrates, which support shellfish, fish,
waterfowl, and other wildlife. Estuarine habitat is especially important for juvenile salmon as they
transition in a smolt stage from freshwater to saltwater. The length of time juvenile salmon spend in the
estuary varies by species. Juvenile Chinook, chum, and pink salmon can spend from a few days to as long
as a month in the estuary, while other species like cutthroat trout generally spend several months
before they enter the open ocean. Returning adult salmon also use the estuary to re-acclimate from
saltwater to freshwater before returning upstream to spawn.
Human activity over the last 50 years has substantially impacted Eelgrass habitat in inner Bellingham
Bay. More than 200 acres have been lost over time as a result of shoreline modifications, historical
dredging and filling activities. Consequently, restoration of estuary habitat in inner Bellingham Bay is a
priority and affects development decisions. In order to facilitate the restoration of habitat in inner
Bellingham Bay, a Habitat Action Team was formed with representatives from the Washington State
Department of Ecology, Port of Bellingham, City of Bellingham, Whatcom County, EPA, Washington
Department of Fish and Wildlife, Department of Natural Resources, Puget Sound Water Quality Action
Team, Lummi Nation, Nooksack Tribe, and a nonprofit environmental education company called RE
Sources. One of the priority objectives identified by the Habitat Action Team is to restore eelgrass
habitat in inner Bellingham Bay. Eelgrass beds in inner Bellingham Bay would be restored to support a
variety of species, life history stages, and functions likely to have been supported by the former eelgrass
meadows.
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The lights and shadows from overwater structures such as large docks may scare fish such as herring
away from traditional spawning areas. When juvenile salmon encounter shadows they will leave the
shallow-water shoreline to avoid them, making the juvenile salmon more vulnerable to predators in
deeper water. Light reduction from overwater structures also impairs the growth of aquatic plants, such
as eelgrass.
Dredging and filling of the inner Bellingham Bay nearshore area has resulted in the loss of approximately
332 acres of aquatic land. Most of this loss has occurred within the Whatcom Creek, Squalicum Creek,
and Padden Creek deltas. The historical filling has resulted in net losses of intertidal and shallow subtidal
lands within the inner bay. These historic nearshore and intertidal habitats had physical (e.g., substrate
type, elevation, slope, sediment quality, habitat edges) and biological (e.g., eelgrass, emergent marsh,
marine/riparian buffer) attributes that supported a variety of fauna. Some of these attributes can be
restored through removing historic shoreline fills/landfills, remnant structures, treated timber piles, and
through re-contouring the shoreline (Washington State Department of Ecology – Bellingham Bay).
Georgia-Pacific completed a habitat restoration project in the former Log Pond storage area in 2001
(Appendix: Navigation, Habitat Restoration and Public Access Opportunity Areas). Prior to remediation,
sediment contaminants in the 5.6 acre project area exceeded Washington Department of Ecology
Standards. Clean fine-grained sediment from the Squalicum Waterway dredging project was used to cap
the contaminated sediment. The thickness of the cap ranged from 0.5 ft on the perimeter to 10 ft in the
interior area. Most of the project area received more than 3 ft of cap material.
Following the capping of the contaminated sediment, natural colonization of the Log Pond by eelgrass
has been observed and in 2005 the University of Washington attempted to accelerate the process by
seeding the Log Pond with additional eelgrass plants. As of 2007 the study appears to have been
successful (University of Washington).

Expected Impacts
Any expected impacts with regards to eelgrass and nearshore habitat for either the Proposed Action or
the No Action Alternative would not be at the Georgia-Pacific West site but rather at the immediately
adjacent Whatcom Waterway. For the most part, any impacts would be temporary and relate to turbine
construction or could be resolved with mitigation.

Proposed Action
Construction Impacts
The main factor that could impact the new eelgrass meadows in Whatcom Waterway is the potential for
increased shading of the eelgrass by increasing sediment loads. Sediments could be displaced with
increased vibrations in the soil near the shoreline. Also, if it became necessary to install construction
equipment on a barge or boat in the water to install the turbine, the length of time required for the boat
to be in place or its movement in the water could displace sediment or restrict required light from
reaching the eelgrass meadows. Finally, any runoff from the site as result of construction would add
additional contaminants to the water adjacent to the Georgia-Pacific site putting a strain on the
vulnerable habitat.
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Operational Impacts
The only impact that could pose an issue once the turbine is installed is the long term effect of any
shading such a large structure such as the turbine may pose. However, only the shadow of the tower
and not the blades would directly impact the adjacent site due to its extreme height. The shadow would
track with the sun and it can be expected that any impact would be minimal or similar to any building
rather than like a dock over the water completely impeding light to the eelgrass below.

No Action
Under the No Action Alternative there would be no adverse affects on eelgrass habitat since the turbine
would not be installed.

Additional Mitigation Measures
Proposed Action
Mitigation measures could include only using on-shore construction methods or becoming involved in
recovery of damaged habitat after the construction was complete, depending on what the local
environmental and planning agencies deemed necessary.

3.5 ENERGY AND NATURAL RESOURCES
This section outlines the specifications of the selected wind turbine model and its exact location on the
Georgia-Pacific West site. In addition, it details the amount of energy expected to be produced from a
renewable source, and the resulting environmental impacts.

3.5.1 ENERGY
Existing conditions
Currently the site is run off Puget Sound Energy’s (PSE) power grid. PSE is one of Washington’s oldest
local energy utility corporations, which started in 1873 and now serves more than 1 million electric
customers (PSE 2120). There is a PSE substation adjacent to the site, and the Encogen cogeneration
plant is also located nearby. At the time of this EIA, PSE reported that 41 percent of its energy is
generated through hydroelectric, its largest contributor. Currently only 2 percent of PSE’s power is
generated by wind. However, according to RCW 19.285.040, Washington state must receive 15 percent
of its electricity from renewable resources by 2020.
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FIGURE 8 PUGET SOUND ENERGY POWER SUPPLY PROFILE (2009 FUEL MIX REPORT)

Proposed Action
Efficiency of the turbine, with respect to how much energy will be produced, would mainly depend on
the wind hitting the blades' surfaces. Mathematically there is a relationship between blade size and
energy produced, and to maximize amount of energy generated, larger blades are more efficient than
smaller diameter blades. To a lesser extent, the exact location of the tower also impacts energy
efficiency. However, given that the tower must be as close to the water for best possible contact with
airflow, have a stable bedrock foundation to be placed in, and be 100 meters from any buildings, the
selected location is the best option. Once in place, the wind tower cannot be moved easily.

No Action
The No Action Alternative to power Huxley on the existing electrical grid would use much more
nonrenewable energy from existing sources, including coal, hydropower, and natural gas.

Additional Mitigation
Given the restrictive factors concerning turbine location and to impose the least amount of impact, the
ideal place to put the wind turbine would be as close to the shoreline as possible (Appendix: Site
Location).
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3.5.2 NONRENEWABLE RESOURCES
Existing conditions
The turbine would be transported from a Fuhrländer manufacturing facility China to Bellingham,
Washington via boat through the Pacific Ocean. Once docked in Bellingham, ground vehicles would
transport both the tower and blades to the GP West site less than a mile away. At the site, construction
equipment would be used to build a deep foundation in the bedrock. Nonrenewable resources would be
used for construction, including a generator, oil and gasoline for transportation, and electricity. Once
constructed, the FL 2500 produces considerably more energy than it consumes.

Proposed Action
Construction Impacts
The use of nonrenewable resources, such as oil and gasoline, would temporarily increase emissions of
greenhouse gases and other pollutants into the atmosphere. While some nonrenewable resources will
be used in the initial construction, transportation and installation of the wind turbine, the
environmental impacts are considered non-significant because of their relatively small scope.

Operational Impacts
Once in operation, the wind turbine does not consume any energy from the existing grid. Furthermore,
the turbine will add electricity from a renewable source that does not emit greenhouse gases or any
additional pollutants (Table 5). A reduction in the use of energy from Puget Sound Energy’s grid will in
turn reduce the amount of nonrenewable resources consumed by Huxley’s campus operations.

TABLE 5 EMISSIONS REDUCTIONS FROM TURBINE INSTALLATION (ONTARIO CLEAN AIR
ALLIANCE 2010)
Wind speed (meters/second)
Projected energy generation per year (kWh)
Total SOx reduction (metric tons/year)
Total NOx reduction (metric tons/year)
Total CO2 reduction (metric tons/year)

6.4
6,367,571
25
11
6005

7.0
8,348,573
33
14
7873

No Action
The No Action Alternative to power the Huxley campus extension on the existing electrical grid would
use current nonrenewable energy sources.
Additional Mitigation
Biodiesel trucks and other forms of transportation run on alternative energy sources could reduce the
amount of nonrenewable resources used. Similarly, construction equipment could utilize alternative
fuels to cut back on levels of fuel. Once in operation, the clean energy produced by the Fuhrländer 2500
turbine would offset the energy use during construction and transportation.
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3.5.3 CONSERVATION AND RENEWABLES
Existing Conditions
Atmospheric conditions, such as wind speed and air temperature gradients, interact with geographical
features of a landscape to disperse air pollutants. The site for the proposed wind turbine is in a region
called the Mountain View upland. Air flows east from the Pacific Ocean through the Strait of Georgia
and the Strait of Juan de Fuca. The predominant wind flows at the site are from south to southsouthwest (24 percent) from east-northeast (21 percent) and west to northwest (20 percent) (New
Whatcom Redevelopment Project DEIS 2008).
The wind patterns over Bellingham Bay and downtown Bellingham lay untapped and could be used to
produce power. With emphasis on pursuing renewable energy sources, Huxley would be the first in the
area to use industrial wind energy and thus conserve the energy it would require from PSE’s electrical
grid. Information from the U.S. Department of Energy indicates that Bellingham has “fair” winds;
potentially receiving on average 6.4 – 7.0 meters per second (or or 14.3 – 15.7 mph) at a height of 50
meters (USDE, Figure 9). Since the turbine blades would extend 50 meters, they could utilize the best
possible wind conditions at the ideal height.

FIGURE 9 WASHINGTON WIND POWER POTENTIAL
(NATIONAL RENEWABLE ENERGY LABORATORY AND U.S. DEPARTMENT OF ENERGY 2002)

Given the information in Table 6, the predicted turbine output for the Fuhrländer 2500 would be more
than 6 million kWh per year—enough to power 500 homes (U.S. Department of Energy 2007). This
energy could be put toward powering Huxley’s waterfront campus extension (Renewable Energy UK
2007).
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TABLE 6 SPECIFICATIONS FOR FUHRLÄNDER 2500 WIND TURBINE (RENEWABLE ENERGY UK 2007)
Rotor Diameter

100 meters

Mean Wind Speed

6.4 meters/second

Cut-in Speed (when it starts turning blades)

4 meters/second

Cut-out Speed (when brakes are applied)

25 meters/second

Turbine Efficiency

30%

Predicted Energy Output

6,367,571 kWh/Year

Additional Mitigation
Proposed Action
Additional power produced by the turbine and not utilized by Huxley could be sold to the PSE grid to be
used by residential homes and businesses in the surrounding Bellingham area.

3.6 ENVIRONMENTAL HEALTH
This section looks at potential impacts to environmental and public health from noise, risk of explosion,
and toxic releases by examining background levels of noise and contaminants and historical data on
wind turbines in other regions.
This chapter also discusses potential concerns to public safety regarding wind turbine construction and
operation. In comparison to other forms of energy production, the number and severity of safety risks
associated with wind energy production are minimal (Searchlight 2008). The Occupational Safety and
Health Act of 1970 (29 USC 651 et seq.) and the Washington Industrial Safety Health Act (Ch. 49.17
RCW) mandate the health and safety of the public (173 WAC 340.810. 2001).
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3.6.1 NOISE
Existing Conditions
Applicable Regulatory Framework
Washington Administrative Code (WAC 173-60)
Chapter 173-60 of the Washington Administrative Code mandates maximum noise levels based on the
nature and use of the property. The waterfront is transitioning from an industrial zone to a commercial
zone, thus reducing the maximum amount of allowed noise. Sound is measured in units called decibels
(dB), which are on a logarithmic scale. For example, doubling the distance from a wind turbine reduces
sound pressure (the level of sound perceived by the listener) by 6dB. WAC 173-60 also requires that the
maximum allowed noise levels for a commercial zone shall not exceed between 60 and 65 dB(A).

Whatcom County Zoning Ordinance: Title 20.14
Section 14 of Title 20 of the Whatcom County Zoning Ordinance (Wind Energy Systems) requires that
sound levels from wind turbines themselves not exceed 55dB(A). The Fuhrländer 2500 turbine proposed
for this project would produce noise levels not exceeding 55 dB(A) (see Figure 15).
Wind turbines produce a pulsing, thumping sound that increases in volume at night due to the contrast
between the constant stream of air at the top of the tower and the still, cooler air at its base (Pierpont).
Wind turbine noise is regulated by standards of the International Electrotechnical Commission (IEC),
specifically IEC 61400-11. These standards are internationally accepted and used by manufacturers to
define the noise levels of their turbines (Rogers/RERL, AWEA Standards).
When approximating noise levels from wind turbines, other factors must also be taken into
consideration, such as effects of terrain and wind direction, as well as background noise and
atmospheric absorption and different regulatory agency requirements (Rogers/RERL). Current
background noises on the waterfront come from surf and seabirds to the west, airplanes flying into
Bellingham International Airport to the north, the Encogen Northwest natural gas cogeneration power
plant to the south, and trains traveling tracks along the eastern border.
Wind turbines can also produce noise at levels below 20 Hertz, known as infrasound, which is below the
threshold of human hearing. Infrasound is perceived as a combination of tactile and auditory sensations.
According to the Renewable Energy Laboratory (RERL), there is no reliable evidence that infrasound
produces any physiological or psychological effects.
However, noise from wind turbines has reportedly kept neighboring residents awake at night, they say
causing health effects such as nausea, dizziness and headaches—termed “wind turbine syndrome”
(Cockle). Wind turbine syndrome (WTS) is defined as the “disruption or abnormal stimulation of the
inner ear’s vestibular system by turbine infrasound and low-frequency noise.” The most common group
of symptoms are called visceral vibratory vestibular disturbance (VVVD), which include internal
pulsation, quivering, nervousness, and increased heart rate. In children, turbine noise is also linked to
increased frequency in nightmares and disrupted cognitive development (Pagano 2009). The lowfrequency vibrations that are linked to WTS have varying effects on people in proximity to the turbine.
While some people seem to have high sensitivity to the vibrations, many people experience no health
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consequences (National Resource Council 2007). Scientists do not yet understand the cause of varying
sensitivity between individuals.
This perception varies from person to person, as everyone has varying levels of sensitivity. Perceived
annoyance toward wind turbine noise stems from noise levels and attitudes toward other aspects of
wind power, some of which can be mitigated during the planning stage (Rogers/RERL).

Proposed Action
Construction Impacts
Construction of the wind turbine is likely to take at least several days and would require the use of a
barge to bring in pieces of the turbine as well as the crane necessary to assemble it. Noises would
include mechanical sounds from crane operations and the movement of trucks and people throughout
the site. Impacts would be comparable to other construction occurring at the site at the same time.

Operational Impacts
Many components of wind turbines can cause noise: generators, cooling fans, power converters,
hydraulic pumps, bearings, yaw motors and blades (Rogers/RERL). Noise produced by “residential-sized”
wind turbines comes from the movement of the turbines through the air, and the volume increases as
wind speed increases (and the blades spin more quickly). Turbines have a tip speed ratio that measures
the speed of a blade tip in comparison to wind speed. Faster tip speed increases the amount of noise
produced (Sangrillo). As a general rule, acceptable noise levels for a turbine are approximately three
times the blade tip height from the turbine (Rogers/RERL).
Noise levels from the single turbine near the Huxley site are likely to reach approximately 55 db(A) at
the base of the turbine—approximately the volume of a dishwasher in the next room— and 30 db(A) in
commercial and residential sites surrounding the turbine—approximately the sound of a watch ticking
(Figure 10).
The operation of the 2.5-MW Fuhrländer turbine may increase the likelihood of wind turbine syndrome
for some of the surrounding residents. Without reputable published studies on the causes of wind
turbine syndrome, it is impossible to predict the scope or magnitude of the potential health issues.
Since the Port plans to develop the waterfront into a mixed-use commercial and residential site, it is
possible that some neighbors to the turbine would be affected by inaudible noise.
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FIGURE 10 THREE DIFFERENT NOISE LEVEL BUFFERS SURROUNDING PROPOSED TURBINE LOCATION IN RELATION TO RESIDENTIAL ZONING.
NOISE CALCULATIONS DERIVED FROM ROGERS/RERL.

No Action
Following construction, The Waterfront District would have noise levels comparable to any other
commercial waterfront area. Since installing the wind turbine would add a steady pulsing sound of the
blades through the air as well as possible infrasound, not building the turbine would remove these
impacts.

3.6.2 RISK OF EXPLOSION
Existing Conditions
The waterfront site still has several large brick buildings from previous operations at GP, and
contaminants are still present beneath the concrete cap. The Encogen Northwest cogeneration power
plant south of the site uses natural gas in its production, and a large, aboveground electrical
infrastructure carries its power to the grid. The majority of power lines on the GP West site are
underground, and any lines coming from the wind turbine would need to run underground to connect to
the grid to comply with the Whatcom County Zoning Ordinance.
Wind turbines use electromagnetism to convert wind energy into electrical power. Magnets attached to
the inside of the shaft rotate around a coil of wire inside the generator, which is behind the blades. This
creates a current that goes out to power lines (AWEA Basics, Layton).
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Wind turbines also employ yaw controllers, which are systems of electric motors and gearboxes that
constantly adjust the rotor to align the turbine with the wind to capture the most available energy. An
electronic control unit controls the yaw mechanism, and also monitors the turbine system and shuts it
down in case of a malfunction. Electrical equipment also runs all the way down the tower of the turbine
to a transformer, where energy moves into power lines (Layton).
While the wind turbine itself us unlikely to explode, it could catch on fire or suffer a blade throw or
tower collapse.
While extremely rare, it is possible for wind turbines to catch fire from an electrical source or lightning.
With several flammable components including lubricating, cooling, and hydraulic oils, turbines have the
potential to present fire hazards. Turbines’ height, physical dimension, and complexity pose problems
for firefighters to combat spontaneous fires.
Blade throw is defined as the likelihood that a rotor blade breaks and falls from a wind turbine. It can
occur from improper design or implementation, wind gusts that exceed that maximum load, or
lightning. Although there have been several instances of blade throw in the past few decades, it is
extremely rare now with improved design and installation. (Public Health and Safety) Most large,
modern wind turbines have braking mechanisms to automatically stop the blades in high winds or if a
mechanical error is detected (Mountain View EIS 2007).
While extremely rare, there have been several reported cases of turbine tower collapse due to different
circumstances, including extreme winds, blades spinning too fast, and poor maintenance. As of May
2005, no member of the public has been injured or killed by turbine tower collapse (Public Health and
Safety).
The American Wind Energy Association (AWEA) maintains standards created by the IEC to deal with
wind turbine safety from design to long-term maintenance and operation. Blade throws are unlikely,
especially from newer turbine models. If they do occur, blades or other pieces of the turbine typically
land within 328 to 656 feet (100 to 200 m) of the tower, and rarely go farther than 1,640 feet (500 m)
(BLM Wind EIS) (Figure 11). A safety setback of 625 feet would be sufficient to prevent damage and
injury (KPFF).
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FIGURE 11 ZONING CLASSIFICATIONS AND POTENTIAL BLADE THROW DISTANCE AROUND PROPOSED SITE

Another potential impact from wind turbine blades would be ice shedding. In extreme cold-weather
conditions, ice can build up on turbine blades. Frequently, the sensors freeze, which shuts down the
turbine and halts power production. If the blades are not spinning, the ice can safely melt and fall near
the turbine. However, during operable wind speeds when a turbine is still running, ice can break off and
be thrown from the blades. While there have not been any reported injuries from ice shedding, creating
setback safety zones surrounding the tower can significantly reduce the risk of injury or damage from
ice. Maintenance workers are most at risk of injury, and consequently proper safety equipment is
important (Public Health and Safety).

Proposed Action
Construction Impacts
Explosives may be used to excavate tower foundations in bedrock during construction of some wind
turbines (BLM Wind EIS). However, any construction on the waterfront would need to be stabilized by
pilings, which would most likely be driven into the bedrock via large drills. Any contaminated soil would
need to be removed before drilling or explosive use could occur.
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Operational Impacts
As with any electrical/transformer system, fires and explosions are possible. However, turbine fires
usually only pose a danger to the structure itself (Selvaggio). Fire would most likely result from poor
maintenance or lightning strike.
According to the National Oceanic and Atmospheric Administration (NOAA) National Weather Service,
Whatcom County has an annual lightning flash density of 0+ to .25 per square kilometer (NOAA 2010).
Since the tallest points in a given area of land are the most likely to be struck by lightning (Woodlawn
Wind Farm EIS 2004) , there is potential of lightning striking the selected Fuhrländer wind turbine on the
Georgia-Pacific West site. A direct, high-intensity lightning strike on the wind turbine could damage its
electrical equipment and system controls. Therefore, potential fire hazard is determined to be nonsignificant.
Turbine collapses and blade throws pose more of a threat to surroundings. In one case in Denmark, the
braking system in a turbine failed to shut it down in high winds and a blade clipped the tower, slicing it
in half and causing the majority of the structure to collapse. Wind speeds in this case were
approximately 67 mph. Historical Bellingham wind speed data places sustained wind speeds in
Bellingham at between 14.3 and 15.7 mph (NREL wind power resources estimates), although storms of
sustained 60-mph winds with even higher gusts have been recorded (OWSC 2003). Proper maintenance
would be important to make sure braking systems did not fail in extreme weather events.
A blade thrown from the potential Huxley turbine would most likely land within the current industrial
zone surrounding the waterfront, not reaching the surrounding commercial or residential zones.
However, depending on the Port's plans for revitalization of the waterfront, a thrown blade could
impact future residential and commercial area surrounding the turbine. This could be mitigated by
implementing a setback zone around the turbine site, which would also help prevent danger from ice
shedding. However, local climatic conditions have limited days with temperatures below freezing, so ice
shedding is unlikely for the turbine site.
Though the likelihood of turbine tower collapse is very low, a collapse of the proposed Fuhrländer
turbine could cause enormous damage. The GP site consists of a large degree of loose fill, which could
liquefy during seismic activity and cause structural damage. The turbine must have a deep foundation in
the bedrock to provide stability even during an earthquake. If the tower were to fall, it would have a
hazard zone of nearly 200 meters. People and buildings within this radius would be subject to serious
damage, injury, or death. The potential hazards of tower collapse are seen as non-significant because it
is extremely unlikely.

No Action
Since the Port intends to convert the waterfront to a commercial area, buildings and activity would
increase on the former GP site whether or not a turbine was installed. Although explosion from a
turbine would be unlikely, not installing a turbine would remove the risk of damage from potential blade
throws, ice shedding and tower collapse.
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Additional Mitigation Measures
Proposed Action
Turbine sensors and controlling mechanisms can provide a secondary safety mechanism if they stop
automatically when they are iced up. Once the ice safely melts from the sensors and blades, the control
computer can resume operation. If ice on the blades results in reduced performance from heavy loads,
the control system can automatically stop until the ice is manually removed. Project operators can also
manually shut down or slow the turbine to relieve the ice buildup. Establishing setback safety zones of
1.5 times the turbine height (225 meters) around the tower can further reduce the risk of damage or
injury (Public Health and Safety).
Ensuring the Fuhrländer turbine has a solid, deep foundation embedded in bedrock is important to its
stability. In addition, establishing setback safety zones around the tower can reduce the risk of damage
or injury. The ideal diameter for safety zones are 1.5 the height of the turbine, which is about 225
meters (Public Health and Safety).

3.6.3 TOXIC RELEASE
Background
The Whatcom County Comprehensive Plan EIS (1994) defines hazardous materials as substances that
may be toxic, reactive, corrosive or flammable. While the Fuhrländer turbine does not emit any toxic
substances, there may be some associated with the turbine’s construction. Additionally, there are
several chemical substances used for maintenance during operation including lubricants with ethylene
glycol, hydraulic and insulating fluids, and paints (Mountain View EIS 2007).

Existing Conditions
Soil at the GP West site is saturated with industrial contaminants such as formaldehyde, dioxins/furans,
PAHs, PCBs, VOCs, mercury (Appendix: Mercury Concentrations in Unsaturated Soil) and other metals
(Georgia-Pacific West RI/FS). This would need to be removed before any construction could occur
(Appendix: Conceptual Plan for Institutional Controls).
Wind turbines require magnets to turn wind energy into electrical energy. The magnet of choice is the
rare earth metal neodymium, which has low-to-moderate acute toxicity and can cause scarring and
tissue injury (National Institutes of Health: Neodymium) and respiratory damage with exposure
(National Institutes of Health: Rare Earth Metals).
The turbine’s tower would be made of steel, and the blades would be made from fiberglass-reinforced
polyester. Turbine maintenance would require the use of small amounts of paints, greases, lubricants
and coatings to prevent corrosion (BLM Wind EIS). The backup generator is fueled by diesel, which may
also be used to power construction or transportation equipment during installation and maintenance.
Glycol-based antifreeze is present in the cooling system of the diesel engine, and dielectric fluids are
used as insulators in turbine electrical devices. Batteries are included as a backup power source for
control equipment and tower lights and signal transmitters.
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Proposed Action
Construction Impacts
Construction of the turbine would require removal of contaminated soils fairly close to the shoreline,
increasing the potential risk of toxic releases into groundwater or Bellingham Bay. Releases could also
occur from oil and diesel from the barge used to haul the turbine and crane and from the trucks driven
on the site.

Operational Impacts
On a daily basis and with proper maintenance, the turbine could release negligible amounts of toxicants
into the environment, such as chips of paint with anti-corrosion coating. In the event that a turbine was
to explode or collapse, neodymium and various maintenance agents (antifreeze, grease, and paint)
could be released into the environment (Los Alamos National Laboratory). The turbine would require
regular maintenance to prevent corrosion from sea salt in the air, requiring more vehicle trips. Not
maintaining the turbine to required specifications could lead to more releases if some part of the system
failed.

No Action
While paint and antifreeze would be more likely releases from other activities on the waterfront, such as
driving vehicles, other contaminants would be present and at higher levels than if the turbine was not
constructed. However, unless the turbine system failed, release of toxics at higher levels than exist in
the current contaminated soil is unlikely.

3.6.4 ELECTROMAGNETIC INTERFERENCE
Existing Conditions
Electromagnetic Radiation (EMR) is defined as waves of electric and magnetic energy traveling together
as X-rays, ultraviolet, infrared and radio waves. EMR is emitted by both natural sources, including the
Sun, the Earth, and the ionosphere; and anthropogenic sources, such as mobile phones, radio towers,
and other electronic equipment. Wind turbines can obstruct electromagnetic signals, a condition known
as passive interference. In active interference, wind turbines can produce Radio Frequency
Electromagnetic Radiation (RF EMR) that disrupts telecommunications. The power line connecting the
wind turbine to the electrical grid may also cause passive or active interference to the operations of
power and communication networks, electrified railways and computer networks (AWEA).

Study Methodology
A study by the Australian Wind Energy Association (AWEA) in conjunction with the Australian
Government found that in general, wind turbines have a limited impact on the transmission of
electromagnetic waves. Modern turbines have slim, curved blades and towers and consequently tend to
disperse waves rather than block or reflect them. In addition, most blades are made of synthetic
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materials without metallic components that are essentially transparent for electromagnetic waves
(AWEA).

Proposed Action
The proposed Fuhrländer wind turbine would be very large relative to surrounding structures and may
therefore have impacts on the transmission of electromagnetic waves. Rotating blades on the proposed
turbine could impact radar signals managing aircraft operations at the Bellingham Airport. Radar
systems rely on a clear “line of sight” between the object and target to operate at high radio
frequencies. When an aircraft flies into the shadow of a large structure or geographical feature, such as
a wind turbine, it can become hidden from radar detection. Spinning blades can also disperse
electromagnetic waves and produce “clutter,” which is defined as radar waves returning from the target
that cannot be read or utilized. In addition, scattering can occur when rotating blades reflect or refract
radar waves in the atmosphere, which may cause interference to television signals. If a radar system
absorbs these waves and translates them into information, it can provide false information (Wind
Energy: The Facts). Interference to mobile radio transmissions is negligible for most areas around the
turbine (AWEA). Overall, the wind turbine may have impacts on high frequency electromagnetic waves
where a line of sight is required between the transmitter and receiver, but the turbine is considered
non-significant for most electromagnetic transmissions.

No Action
The No Action Alternative would not have an impact on the transmission of electromagnetic waves for
the purpose of telecommunication and radar locating.

Additional Mitigation Measures
Proposed Action
To avoid passive interference with a point to point transmission, directional antennae can be installed to
narrow the link’s beam and avoid interference from the turbine. However, this is not practical for radio
and television broadcasts because the targets are spread around. Once the wind turbine is in operation,
other possible mitigation measures include installation of an amplifier or better quality antennae
(AWEA).

3.7 LAND AND SHORELINE USE
This section covers the potential impacts of the Proposed Action and No Action plans to land and
shoreline use, taking into consideration current regulations and future plans for the area.
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3.7.1 LAND USE
Existing Conditions
Applicable Regulatory Framework
This section outlines the impacts of the Proposed Action and No Action plans on land use. Associated
regulations are described using the Shoreline Master Program (SMP), the Bellingham Municipal Code
(BMC), the Washington State Growth Management Act, the Whatcom County Comprehensive Plan and
the Revised Code of Washington (RCW).
The former Georgia-Pacific (GP) pulp and paper mill is located on the southeast side of Whatcom Creek
Waterway. This location was manmade by placing fill over submerged tidelands and is currently zoned
as industrial/mixed-use. Since the complete closure of GP in 2007, the Port and the City of Bellingham
have had a strategic partnership to redevelop the 137-acre site into an urban mixed-use neighborhood
that combines residential, commercial, institutional, educational, parks and other public spaces. When
the New Whatcom master development plan is adopted, the long-standing industrial zoning will be
changed to mixed-use in order to achieve this vision (Figure 12).

FIGURE 12 CENTRAL BUSINESS DISTRICT NEIGHBORHOOD ZONING (CITY OF BELLINGHAM PLANNING DEPARTMENT 2008)
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The GP West site, which composes 64 acres of the GP site and is located adjacent to the Whatcom
Waterway, is vacant and predominately covered in concrete and gravel. It is fenced off and not open to
public access.
Under the current 1989 Shoreline Master Program (SMP), Whatcom County’s local Shoreline
Management Act Program, this area is considered an urban maritime environment. The purpose of the
urban maritime environment is to reserve areas of land use activities that require proximity to navigable
waters. In order for a wind turbine to obtain the proper permits to be placed within 200 feet of the
shoreline, the energy generated by the turbine would need to power an urban maritime use such as the
new location of the Huxley College extension. Under the regulations of the SMP, Huxley College would
satisfy the permitted uses by being on a publicly owned waterfront to make use of the shoreline as a
resource for student learning.
As required by the Growth Management Act, the Whatcom County Comprehensive Plan, originally
adopted in 1994, currently guides land use in Whatcom County. It categorizes and defines the various
types of land uses and areas of Whatcom County. The comprehensive plan generally reflects the existing
land use characteristics in Whatcom County and is supported by the underlying zoning regulations
incorporated into the Bellingham Municipal Code. The City of Bellingham has yet to adopt an ordinance
that regulates wind turbines within city limits. This includes height limitations to the turbine. Currently,
under the Bellingham Municipal Code 20.10.070, the wind turbine would be classified as a tower or
flagpole and would be able to be erected to its full tower height of 100 meters.

Proposed Action
Construction Impacts
There would be no impact to land use under the proposed project action. Site disturbance would not
occur and there would be no adverse affects on land use at the proposed site. The City would need to
approve a Conditional Use permit for the construction of the turbine.
If the turbine was constructed after the waterfront park was in place, construction of the turbine would
impose severe impacts on public access to and from the shoreline and park areas. A construction site
not only would impede access to and from the area, but also perhaps prohibit any activity during
construction in the entire park.

Operational Impacts
A wind turbine placed on the existing site would have no significant impacts on the current land use.
Once the master development plan for the current site is adopted, a 20-year build out of the site is
expected to begin. Under the plan, the specific location for the turbine is expected to be located in a
future waterfront park with public access to and from the shoreline. The turbine would have no
significant impacts to public access to and from the park and shoreline.

No Action
Under the No Action Alternative, there would be no adverse affects on land use since the turbine would
not be installed.
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3.7.2 SHORELINE USE
Existing Conditions
Applicable Regulatory Framework
This section outlines the impacts of the Proposed Action and No Action plans on shoreline use.
Associated regulations are described using the Shoreline Master Program (SMP), the Bellingham
Municipal Code (BMC), the Critical Areas Ordinance (CAO) and the Revised Code of Washington (RCW).
A Conditional Use provision described by the SMP is used to grant more flexibility in the Master Program
regulations, allowing for more activities to exist on the shorelines as long as they do not pose a threat to
the shoreline area (SMP).

Regulations Restricting Height: RCW 90.58.320 and BMC 20.10.07
State and local municipal codes state that no new permits shall be issued for any new or expanded
buildings of more than 35 feet taller than the average height that will obstruct the view of a substantial
number of residences on areas adjoining such shorelines. Exceptions will be made only in case of
overriding considerations of the public interest.
In an attempt to reestablish the natural habitat to the manmade Whatcom Waterway and Log Pond
areas, eelgrass beds have been planted inside the Log Pond. Eelgrass plantings are also planned inside
the Aerated Stabilization Basin (ASB), which the Port plans to turn into a marina. Eelgrass beds serve to
protect local beaches from erosion by softening the force of waves against the shoreline. These beds
are protected under the Fish and Wildlife Habitat Conservation Areas of Whatcom County’s CAO.

Proposed Action
As the natural habitat continues to be reestablished along the Log Pond, the sharp slope of the shoreline
is expected to be redeveloped into a shallow, more gradual slope preferable for salmon habitat. The
wind turbine is not expected to have significant impacts to the shoreline.

No Action
Under the No Action Alternative, there would be no adverse affects on the shoreline.

3.8 VISUAL AND SCENIC RESOURCES
This section discusses the potential impacts of the proposed action on aesthetics, light and glare.

3.8.1 LIGHT AND GLARE
Existing Conditions
The Federal Aviation Administration (FAA) requires all aircraft warning lights to be installed on all tours
taller than 200 feet. There should also be hazard lighting on the turbine because of its height and
proximity to the Bellingham Airport. The turbine would be painted white to blend in with the
surroundings, but flashing red lights would be a warning to all aircraft (Configuration for Lighting
Windmill Farms).
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Another concern regarding light is the potential creation of rapid shadows, called shadow flicker.
Spinning blades on wind turbines can produce shadow flicker by interrupting sunlight streams.
Photosensitive epilepsy (PSE) occurs in one in 4,000 people, most frequently among 7-19 year-olds.
Smaller turbines have blades that rotate faster and are thus produce more shadow flicker, especially if
the blades are reflective. Flicker from turbines greater than 3 Hz pose the greatest risk of increasing
epileptic seizures for people with PSE (Harding 2008).

Proposed Action
The height of the turbine would make the flashing lights visible from nearly all points in Bellingham, but
the severity is expected to be minimal. Some bird species are especially sensitive to red lights and
become more disoriented in adverse weather conditions. White paint for the turbine would be nonreflective to minimize the potential glare impacts.
The blades on the proposed turbine spin approximately one rotation per every four seconds. Since the
selected wind turbine is very large and the blades would not spin fast enough to produce light flicker
above 3 Hz, the potential impact of epileptic seizures is non-significant.

No Action
The No Action Alternative would have no impact on light and glare of the surrounding region.

3.8.2 VISUAL DEGRADATION AND AESTHETICS
Existing Conditions
The scenic resources associated with wind turbines are a subjective and hotly debated topic. Concerns
over property values, visual aesthetics, and other factors need to be considered but are difficult to
quantify and can vary with each individual. To some, the wind turbine would be considered an icon for
Western’s campus pledge toward renewable energy. To others, the wind turbine would be an eyesore.
For the turbine to be successful, the local community would need to understand and support its purpose
as a provider of green energy rather than a blot on the landscape. For this reason, public forums are
encouraged.
The surrounding neighborhoods of the waterfront include the Western Washington University campus,
South Hill, the Central Business District, Sehome, Columbia and Birchwood, all with views of the
waterfront. This also includes the shores of the Lummi Indian Reservation, who have views of the site
from across Bellingham Bay to the north. Residents in these neighborhoods would potentially have the
biggest apprehension over the size and location of the turbine. Currently there are no wind turbines in
Whatcom County of comparable size to the 150-meter-tall turbine proposed for the waterfront, and its
contrasting height may be of concern. To put this height in perspective, the Seattle Space Needle is 184
meters tall (Figure 13).
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Study Methodology
Conflicting perceptions exist about the aesthetics of wind energy. Some people take the NIMBY (not in
my backyard) approach toward wind power—they value the ecological rationality of renewable energy,
but do not want generators of that energy in their backyards. Others see wind power as a positive
symbol of clean energy (Good, 2006). Many polls conducted throughout Europe and the U.S. have been
for wind farms rather than a single turbine, and have shown that residents who live in proximity to a
wind farm and who have initially opposed the idea discarded their opinions once the wind farm had
been constructed (Good, 2006). In addition, many of the studies that have been conducted in Europe
have been on wind energy farms that were built on untouched landscape and not on vacant
industrialized sites. Due to the need of adequate wind flow, wind farms are placed on a vast amount of
previously unimpeded landscape, whereas the proposed waterfront is already marred by an
underutilized industrial landscape that was originally developed for human use.

Proposed Action
Potential outcomes of public opinions of the turbine would include those who appreciate the turbine
and value its aesthetic quality. Another outcome includes those that appreciate the idea of a renewable
energy source, but do not care to have the turbine in sight, a typical NIMBY attitude. In addition, there
is the potential for opinions that do not care for the sight of a turbine and conclude that they destroy
the otherwise natural viewscape.
Consideration with respect to these scenic resources would come under the jurisdiction of the client
who is building the turbine. Values with regards to scenic values would need to be considered prior to
completion and after construction. The unknowns associated with this make estimating the values
complicated; however, the procedure of evaluating the scenic resources needs to include the public.
Opinions would likely change from the same individual before and after completion (Good, 2006).

No Action
Under the No Action Alternative there would be no adverse affects on aesthetics since the turbine
would not be installed.

Additional Mitigation Measures
Proposed Action
One option to minimize the aesthetic quality of the turbine would be to paint the tower and blades to
blend in with their surroundings. This would require lighting during the daytime, which would also have
additional impacts on birds and bats.
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FIGURE 13 HEIGHT OF THE SEATTLE SPACE NEEDLE (COPYRIGHT SEATTLE TIMES 1996) VS PROPOSED TURBINE HEIGHT. A GRAPHIC
REPRESENTATION. HEIGHTS AT VARIOUS POINTS OF SPACE NEEDLE FROM "| DISCOVER THE NEEDLE FUN FACTS." (SPACE NEEDLE 2008)

3.9 TRANSPORTATION
Existing Conditions
The site location is currently an empty industrial lot with immediate access to Cornwall Avenue and Beal
Memorial Way, which leads to the Bellingham Shipping Terminal (BST). The BST is designed and used for
cargo operations, mooring of research vessels, and/or moorage of Coast Guard or other military vessels
with the capacity for deep draft navigation. The Burlington Northern-Santa Fe (BNSF) Railway runs
parallel to Cornwall Avenue and Roeder Avenue along the site front. Currently under Port of Bellingham
ownership, this site has no public access.

Proposed Action
Construction Impacts
Transporting the turbine from Fuhrländer’s manufacturing plant in China to the BST on the Whatcom
Waterway would take a large cargo vessel. Once the turbine arrived in Bellingham, it would need to be
unloaded by crane onto a semi-truck and driven about 0.10-mile to the exact site location to be erected.
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Due to the location of the manufacturing plant in China, a significant amount of fossil fuels would be
used for the cargo vessel. In addition to the vessel, fossil fuels would be used for the crane and semitruck during unloading and construction. The burning of fossil fuels would have a minimal direct impact.
With the existing infrastructure of the deep water BST and its proximity to the site location, no new
transportation methods would need to be added or altered for the turbine delivery. In addition, the
delivery and maintenance of the turbine would have minimal impact on the existing BNSF and public
roadways.

No Action
The No Action Alternative would have no impacts on transportation because the turbine would not be
installed.

3.10 UTILITIES
Existing Conditions
A number of private and public utility operators provide utility services in Whatcom County. Puget
Sound Energy (PSE) mainly provides electrical power with smaller providers including Whatcom PUD,
and the cities of Blaine and Sumas contributing. Cascade Natural Gas provides natural gas to most areas
of the county. Telecommunications services are provided by a number of telephone carriers, AT&T
Broadband for cable, and a number of wireless communication companies (Whatcom Comp Plan).
Puget Sound Energy distributes an average load of 300 MW and up to 500 MW of peak power to roughly
93,000 customers in Whatcom County. This is accomplished through more than 1,113 miles of overhead
neighborhood power distribution, 688 miles of underground neighborhood power distribution, 238
miles of high-voltage transmission lines, 28 distribution substations, and 11 transmission and switching
stations. PSE currently has three generating facilities in Whatcom County: Sumas, Encogen, and
Whitehorn Generating Station (PSE Factsheet).
The current utilities on the Georgia-Pacific site include water, sanitary sewer, natural gas and electrical
service. The location does not have the current capacity for a 2.5-MW wind turbine.
Under the guidelines for net metering expressed in the Revised Code of Washington (RCW 80.60), all
connections utilizing net metering must be from sources generating less than 100 kW.

Proposed Action
The expected impacts of a large-scale wind turbine pose impacts on the availability of the current power
grid infrastructure and the relatively sporadic availability of wind power in the vicinity requires
additional preparation by the utilities to have traditional sources ready to make up the difference. In
addition, a 2.5kW turbine has the capability to overburden the existing power grid infrastructure and
may become constrained and unable to handle all of the energy inputs, leading to wasting.
The proposed Huxley College will be serviced by the turbine, which will require new high-voltage
transmission lines. These lines will run less than a quarter mile and be buried five to 10 feet deep.
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SUMMARY OF FINDINGS
The focus of this environmental impact assessment is to evaluate the potential impacts to the built and
natural environment by constructing a waterfront wind turbine. The proposed project could power
Huxley’s extension campus on the Georgia-Pacific West site using a renewable source of energy. The No
Action alternative is to power the potential Huxley site with the existing energy sources from the grid,
including coal and natural gas.
The wind turbine would provide a cheap source of renewable energy with no emissions, helping to
mitigate long-term impacts from pollution and greenhouse gases emitted from fossil fuels. In addition,
the proposed wind turbine would stand as a symbol representing the city of Bellingham and Huxley’s
commitment to environmental stewardship.
After evaluating the potential impact of construction and operation on each of the elements, this
environmental impact assessment suggests there are only a few impacts that cannot be mitigated. Both
construction and shading may adversely impact the eelgrass population in Bellingham Bay and the
diverse species depending on this fragile habitat. Birds and bats are at risk because of the size and
location of the proposed wind turbine. While within legal restrictions, the potential for low-frequency
noise may impact surrounding residential and commercial areas. Finally, the unprecedented size of the
wind turbine would make it stand out along the Bellingham skyline as either a tangible representation of
Bellingham’s commitment to environmental stewardship or an eyesore. Our professional
recommendation is that the proposed action would both fulfill the energy requirements of a Huxley
extension campus on the waterfront and stand as a symbol of renewable energy without significant
environmental damage.
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wildlife habitat areas are shown on the County’s critical area
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maps as new fish and wildlife habitat areas are identified.
SOURCES:
HCA 2 - WDFW Priority Habitats and Species 2004
HCA 3 - WDFW Priority Habitats and Species 2004, WC Wildlife
Atlas 1994
HCA 4 - Anchor Env. MRC report May 2000
HCA 5 - DNR Puget Sound Intertidal Vegetation Mapping 1995
& WC Wildlife Atlas 1994
HCA 6 - WDFW Priority Habitats and Species (MRS) 2004
HCA 7 - DNR Hydrography 2001
HCA 9 - DNR POCA 2002
HCA 10 - WDFW Priority Habitats and Species 2004, WC PDS 1995
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The information depicted on this map is intedned to be used
with Title 16.16.700; the Whatcom County Critical Areas
Ordinance, effective September 30, 2005.
This map was produced from data maintained in the Whatcom County
Planning & Development Services Geographic Information System (GIS).
For further information regarding maps, data sources, or the
availability of GIS products and services, please contact Planning
& Development Services at 360-676-6907 or pgill@co.whatcom.wa.us.

Washington State
USE OF WHATCOM COUNTY'S GIS DATA IMPLIES THE USER'S
AGREEMENT WITH THE FOLLOWING STATEMENT:
Whatcom County disclaims any warranty of merchantability or warranty
of fitness of this map for any particular purpose, either express or
implied. No representation or warranty is made concerning the accuracy, currency, completeness or quality of data depicted on this map.
Any user of this map assumes all responsibility for use thereof, and
further agrees to hold Whatcom County harmless from and against any
damage, loss, or liability arising from any use of this map.
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